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SUMMARY 
 
The overall objective of the study was to analyse the Forest Dwelling Systems in the Terra Firme 
and Várzea communities and to investigate the conditions under which the different activities are 
allocated across households. In this study, the Farming System Approach facilitates a holistic 
examination of the Forest Dwelling Household System. This study broadly analyses the 
importance of natural products and their role as consumption and as goods for cash income for 
forest dwellers. By focusing on the functions of those products, their role within the Forest 
Dweller System must be examined.  
 
There have been identified differences between the Terra Firme (upland) and Várzea (floodplain) 
ecosystems management and production systems that are still ignored by decision makers. The 
study area was identified based on certain criteria: a) accessibility to the area (field support), b) 
availability of the forest production and, c) ecosystem (Terra Firme and Várzea communities). 
The survey was conducted in one community at the Terra Firme region (Itacoã) and in three 
communities at the Várzea region (Monte Tabor, Nova Santa Cruz, Manoel Carneiro). In 
selecting the households, the dependence on extraction of forest resources as the principal source 
of income was used as the major criteria, and part-time households were excluded from the 
studies. 
 
In order to obtain data on the structure of the entire Forest Dwelling Household System, 
productive activities within the house garden, cropping and forest extraction, financial and 
marketing aspects, were analyzed in 60 households (48 in Terra Firme and 12 in Várzea 
communities). Data concerning demography, socio-cultural aspects, labour force, land tenure 
were also gathered and analyzed. For this purpose households and key informants were 
interviewed with the use of a semi-structured questionnaire; participative observation was carried 
out and market research was executed. 
 
The major characteristics of the Forest Dwelling Household Systems in the surveyed 
communities are presented separately: 
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Terra Firme Community: 
1. Land rotation system of shifting cultivation in combination with charcoal production 
(firewood); 
2. Individual household arrangement; 
3. Charcoal production as the main cash income activity; 
4. Easy access to the local market and physical resources such as school and health service. 
 
Várzea Communities: 
1. Extraction of timber and palm heart as the main cash income activities;  
2. Total dependency on the middlemen due to the community location; 
3. Communal household arrangement;  
4. Limited access to physical resources such as school and health service. 
 
Common Characteristics: 
1. The studied areas are classified as a Mixed Farming System, which is not only practised in 
subsistence farming, but also in contribution to cash income generation; 
2. Diversity of activities, which are carried out on-, out- and off-farm throughout the year. The 
number of different sub-systems have been classified in three main types: House Garden (on-
farm), Cropping (on- and/or out-farm) and Forest (out-farm) activities which cover all of the 
households analysed; 
3. The livestock system consists mainly of chicken, ducks and swine, and its major purpose is 
providing food supply for the households; 
4. Numerous and complex factors such as environmental disposal, labour requirement and 
marketed products, determines exactly which strategy is employed by any particular 
household. Other important factors are differences in access to cash and resources, such as 
boats. 
 
The households live basically to sustenance. A purely subsistence oriented family can only be 
identified as such if its production objectives are merely meant to fulfil subsistence needs. The 
type of forest dwelling household system existing in the region is strongly marked by small-scale 
production; the involvement of unpaid family workers in the production process; the combination 
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, Brazil, 
following the Farming Systems Approach 
 xiii
of the incomes earned from on-, out- and off-farm activities and, to a limited extent, these 
households live under the threat of poverty. 
 
Distinctive disparities of income can be found among the households in both localities. The 
majority of the households in the Terra Firme (58%), meaning that the households are always in 
debt with the middlemen, where they need to give their whole production and sometimes still 
remain in debt in the end. In the Várzea communities, the majority (66%) lies in the range of 
more than US$ 600 per year due to timber and palm heart production activities that provide a 
substantial return to the families.                           
 
According to the results of the household financial analysis it could be stated that the main 
financial characteristics of households are the following: 
a) they are poor and have little ready cash; 
b) loans to them are usually unavailable; 
c) they are conscious of an uncertain environment, of cash shortage, and of household 
responsibilities and therefore are risk-averse; 
d) they often suffer cyclical labour shortage and under-employment; 
e) they are economically rational but not necessary profit maximising because they have their 
own scales of utility. 
 
These household gate and market prices may only be indicative, but provide an idea of what 
actually exists. The difference between the household gate and the market prices varies from 
111% to 500% per product. Generally the price increases as supplies diminish, and it is especially 
high for small quantities of products, which are sold in local markets. The quantity of products 
that are consumed and/or commercialized varies from product to product, according to the 
necessities of each household. The commercialization proportion also differs among households. 
The composition and amount of expenses are quite similar in the two regions. The annual 
maintenance expenses among households are, in average, US$ 1,121 in the Terra Firme and US$ 
1,028 in the Várzea communities, and that includes fuel, transportation, animal feed, food, and 
tools.  
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The results of the market survey portray that respondents sold products to raise money, in order 
to meet sustenance needs. The survey also portrayed that transactions between sellers and buyers 
were done on the spot or in neighbouring markets. Concerning marketing channels the three main 
channels identified were: 1) producer (household) to middlemen to market trader to consumer; 2) 
producer (household) to middlemen to consumer and; 3) producer (household) to market trader to 
consumer.  
 
The results of the analysis led to one priority goal, ranked as such by all the households, which 
was to satisfy the family’s sustenance, namely to supply sufficient food and provide housing for 
the family at all times. Only when food supply is guaranteed households will think of how to 
generate cash from their farm, in order to satisfy other needs which are part of an improved 
standard of living. Commercializing production does not come as a desire to maximize profit, but 
rather a need to generate cash income for subsistence purposes. 
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ZUSAMMENFASSUNG 
 
Das Ziel dieser Arbeit ist die Analyse der Lebens- und Arbeitsbedingungen von Bewohnern der 
Terra Firme und Várzea. Mit Hilfe des (Farming System) Ansatzes der Betriebsanalyse  erfolgt 
eine ganzheitliche Bewertung der Haushalte und ihrer produktiven Tätigkeiten. Die Studie 
analysiert umfassend die Bedeutung natürlicher Produkte für Eigenbedarf und Vermarktung und 
bewertet deren Stellung im Haushaltssystem der Siedler. Dabei wurden gemeinsame Tatbestände 
und deren Unterschiede zwischen den Bewohnern der Terra Firme und Várzea identifiziert, die in 
politischen Entscheidungsprozessen bislang nicht ausreichend Berücksichtigung finden. 
 
Die Auswahl der Untersuchungsgebiete erfolgte anhand der folgenden Kriterien: a) 
Erreichbarkeit des Gebietes, b) Verfügbarkeit von Waldprodukten und c) Zugehörigkeit zu Terra-
Firme- oder Várzea-Ökosystem. Eine Terra-Firme-Siedlung (Itacoã) und drei Várzea-Siedlungen 
(Monte Tabour, Nova Santa Cruz, Manoel Carneiro) wurden untersucht. Die Auswahl der 
Haushalte in den Siedlungen der Terra Firme  und Varzea erfolgte unter Berücksichtigung der 
Tatsache, dass Waldnutzungen die Haupteinnahmequelle der Siedler darstellen. Deshalb wurden 
Haushalte mit überwiegend externen Einnahmequellen in diese Untersuchung nicht einbezogen. 
Demographische und soziokulturelle Daten sowie Daten zu Haushaltstruktur, 
Arbeitskraftausstattung, Eigentumsrechten an Land landwirtschaftlicher Produktion, 
Waldnutzung und Vermarktung wurden erhoben und finanzielle Analysen durchgeführt. Die 
Datenerhebung erfolgte mittels semi-strukturierter Befragungen von Haushalten und 
Schlüsselinformanten, teilnehmender Beobachtung und Marktuntersuchungen. 
 
Die Untersuchung ergab folgende Ergebnisse für die Haushalte in den Dörfern der Terra Firme 
und Várzea:  
 
Terra Firme: 
1. Wanderfeldbau in Kombination mit Holzkohleproduktion (Übernutzung von Feuerholz); 
2. verstreute Ansiedlung, keine geschlossenen Siedlungsstrukturen; 
3. Holzkohleproduktion als Haupteinkommensquelle; 
4. leichter Zugang zum lokalen Markt sowie zu infrastrukturellen Leistungen wie Schulen und 
medizinscher Versorgung. 
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, Brazil, 
following the Farming Systems Approach 
 xvi
 
Várzea: 
1. Holz- und Palmherznutzung als Haupteinkommensquelle; 
2. Wegen der isolierter Lage totale Abhängigkeit  von Zwischenhändlern; 
3. Geschlossene Siedlungstrukturen; 
4. Eingeschränkter Zugang zu infrastruktuellen Leistungen wie Schulen und medizinscher 
Versorgung. 
 
Gemeinsamkeiten der Siedlungen: 
 
1. Es werden ganzjährig verschiedenartige Tätigkeiten ausgeführt. Die Haushaltssysteme in der 
Terra Firme und Várzea weisen eine Gliederung in die folgenden drei Untersysteme auf: 
Hausgarten (on-farm), Ackerbau (on-/out-farm) und Wald (out-farm und off-farm); 
2. Die in den Untersuchungsgebieten vorherrschenden Haushaltssystems werden als „Mixed 
Farming Systems“ klassifiziert. Dies gilt sowohl bezüglich der landwirtschaftlichen 
Subsistenzproduktion, als auch im Hinblick auf Aktivitäten zur Erzielung von monetärem 
Einkommen;  
3. Komplexe Faktoren wie Verfügbarkeit natürlicher Ressourcen, Arbeitskräftebedarf und 
Produktvermarktung bestimmen die Strategie der Haushalte zur Unterhaltsicherung. Andere 
wichtige Faktoren sind Zugang zu Finanzmitteln und anderen Ressourcen, wie zum Beispiel 
Booten. 
 
Subsistenzproduktion ist das Hauptziel der Haushalte in den untersuchten Siedlungen. Produktion 
für Vermarktung gewinnt zunehmend an Bedeutung. Die Haushalte im Untersuchungsgebiet sind 
durch kleinangelegte Produktion, die unbezahlte Beschäftigung von Familienangehörigen, die 
Kombination von Einkommen aus on-, out- und off-Farm Beschäftigungen und, in begrenzten 
Maße, drohender Armut gekennzeichnet. 
 
Eine ungleiche Verteilung der Haushaltseinkommen ist in beiden Untersuchungsgebieten fest zu 
stellen. Die Mehrheit der Haushalte in der Terra Firme (58%) sind gegenüber den 
Zwischenhändlern tief verschuldet. Der Schuldendienst erfordert häufig die gesamte Ernte. Von 
den Várzea-Haushalten erwirtschaftet die Mehrheit (66%) ein Einkommen von mehr als 600 
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US$. Die Gewinnung von Bauholz und Palmherzen erbringt dabei den Großteil des 
Jahreseinkommens. 
 
Die finanzielle Haushaltsanalyse resultiert  in folgenden Ergebnissen: 
a) die Haushalte sind arm und verfügen über nur geringe Barmittel; 
b) Darlehen stehen den Haushalten i.d.R. nicht zur Verfügung; 
c) die Siedler vermeiden Risiken, da sie sich ihrer unsicheren Lage, des Mangels und Barmitteln 
und der Verantwortung gegenüber ihren Familien bewusst sind; 
d) die Haushalte leiden oft zyklisch unter den zwei Extremen von Arbeitskräftemangel und 
Unterbeschäftigung; 
e) die Haushalte handeln ökonomisch rational, zielen jedoch nicht auf Gewinnmaximierung 
sondern bevorzugen eigene Maßstäbe für die Nutzenbewertung. 
 
Die Marktuntersuchungen ergaben, dass die Marktpreise zwischen 111% und 500% über den 
Erzeugerpreisen liegen. Mit abnehmendem Angebot steigen die Marktpreise. Besonders hohe 
Preise werden für kleine Mengen von auf örtlichen Märkten verkauften Produkten erzielt. Die 
Menge der konsumierten und/ oder gehandelten Produkte schwankt von Produkt zu Produkt 
entsprechend der individuellen Lage der Haushalte. 
 
Der Anteil der kommerziellen Produktion an der Gesamtproduktion der Haushalte ist sehr 
unterschiedlich. In beiden Untersuchungsgebieten sind die Zusammensetzung und Höhe der 
Haushaltsausgaben ähnlich. Die jährlichen Haushaltsausgaben für Kraftstoff, Transport, 
Tierfutter, Speisen und Werkzeuge liegen bei 1121 US$ in der Terra Firme und 1028 US$ in der 
Várzea. 
 
Der Verkauf von Produkten dient der Erwirtschaftung von notwendig Einkommen für den 
Lebensunterhalt. Die Vermarktung erfolgt überwiegend vor Ort oder auf Märkten des Umlandes. 
Drei Absatzwege wurden identifiziert: 1) Erzeugerhaushalt über Zwischenhändler über 
Markthändler zu Verbraucher; 2) Erzeugerhaushalt über Zwischenhändler zu Verbraucher; 3) 
Erzeugerhaushalt über Markthändler zu Verbraucher. 
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Die Ergebnisse der Analyse zeigen, dass die Sicherung des Lebensunterhaltes in allen 
untersuchten Haushalten Priorität besitzt. Nur bei gesicherter Versorgung mit Nahrung und 
Unterkunft steigt die Bedeutung von geldeinkommenerwirtschaftenden Aktivitäten zur 
Befriedigung zusätzlicher Bedürfnisse und der Erzielung eines höheren Lebensstandards. 
 
 
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
1
CHAPTER 1 
INTRODUCTION 
 
1.1 Justification 
 
In the Amazon basin there is a variety of common forms of access to the geographic spaces 
and natural resources that, for many years, have been disregarded and are still ignored. 
Different people perceive different uses and, therefore, also different kinds of land and 
especially forestland values. Traditional extractive systems are a promising form of land use 
for the Amazon, although, surprisingly, little is known about how they function; such 
knowledge could provide the basis for enhancing their social, economic and ecological 
sustainability. Studies exploring the uses and range of their productive activities, integrated, 
are still rare. Despite the several findings reported on resource management and income 
generation by extractive producers in the Amazon, information is still limited to specific 
products in certain localities (ANDERSON 1990).  
 
There is a significant variety of forest dweller uses. Some are region specific, while others are 
specific to a group of people, or to a household. Most forest dwellers rely, to a large extent, on 
different extractive activities such as timber exploitation, açaí fruit gathering, palm heart 
harvesting, etc. for self-consumption and/or monetary income generation. Yet, a lot of 
uncertainty persists in regards to who these “forest-extracting people” are, and their main 
productive activities related to mixed productive systems, labour allocated, land use, and 
income earned. Estimates of the number of people involved in forest extraction in the Amazon 
region ranges from perhaps 1 million to 250 million (PIMENTAL et al. 1997), to over 500 
million (LYNCH and TALBOT 1995; WCFSD 1997), generating revenues that reach 100 
million dollars per year (IBGE 1982). The ambiguity or complete lack of definitions for forest 
extraction can explain much of the discrepancy.  
 
In the upland (Terra Firme) forest of the Amazon Basin, “riverine” populations have extracted 
forest products for generations. This practice is also common in the periodically flooded areas 
(Várzea), but it varies in intensity, according to the access to natural resources and market 
proximity. In both the Terra Firme and Várzea regions, the functioning of the system is 
determined by the dweller capacity to extract forest products and the opportunity that they 
have to sell it, due to the lack of rules and control regarding the forest utilization. 
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The extraction of the various forest products by dwellers are seasonal activities. This permits 
producers to practice other essential activities such as hunting, fishing, and subsistence 
agriculture, which makes an integrated forest dwelling system feasible. The existence of these 
traditional forms of forest exploitation is evident in the ability of local people in the Amazon 
to implement forest activities. More information is needed on the complex systems 
functioning, in order to increase the forest dwelling potentials. The most promising 
information comes from dwellers who have been managing forest resources. The fact that 
they have been conducting these practices for generations is a strong indication that forest 
management can be done continuously, but it should be done in a sustainable way, by 
maintaining the forest resources productive capacity.  
 
Fundamental dissimilarities in resource availability and resource use techniques exist not only 
on a basin-wide scale, but also within very limited areas. The distinction that has been made 
in terms of resource availability and subsistence potential between the Terra Firme and 
Várzea environments is probably the most familiar contrast (MEGGERS 1971 in: PADOCH 
and JONG 1992, p. 158).  
 
It is now only in the most isolated jungles of the Amazon that one can find households who 
have no contact with the outside world and who operate on a closed Forest Dwelling System. 
There is always some influence from outside causing changes in the household’s resource 
base as well as on the Farming Systems. These are represented by a different pattern of crop 
and animal enterprises, different extraction of forest products and different methods of 
production. These influences are usually much stronger than they appear to be (BEETS 1990, 
p. 82). Detecting the major component elements and factors that influence the Forest 
Dwelling System and their interrelationships will provide a better understanding, supply 
information, improve knowledge and technology, and equip the stakeholders with the tools 
needed to participate in forest management decision-making, aware of the reality of those 
families.  
 
Studies meant to evaluate and estimate the extent to and frequency with which different 
products are used also shed light on the value of these natural resources are not frequent 
(ANDERSON 1992). Considering the shortage of information on Forest Dwelling Systems in 
the Amazon and the need to contribute to the knowledge boundaries expansion in the domain 
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of forest use, cropping and house garden production, it was deemed necessary to undertake 
this study. This research, which quantitatively assesses the use of natural resources, provides 
analytical results which enable the comparison with the utility of resources and production 
systems. Understanding the extent to which house garden, cropping and forest resources are 
used indicates how valuable they are to local people.  
 
The strategy of this research work addresses, in a forthright manner, the connection between 
the social and financial aspects of forest use and how, for example, they affect the household 
production capacity of forest dwellers to acquire and manage forests. It is necessary to 
understand the situation before discussing people’s views on problems and potentialities for 
further development planning.  
 
Estimating the income of people whose livelihoods depend on forests is a key to 
understanding their well being and use of the house garden, cropping and forest systems. The 
importance of those products for the dwellers’ populations is reflected in the proportion of 
income and amount of time devoted to the products. In all cases, however, the figures vary 
widely from region to region, which is attributable to ecological differences, ethnic 
preferences and historical developments. 
 
The focus of this study is on the forest extraction analysis following the Farming Systems 
Approach. This is also meant to cope with the wider embrace of the research project 
“Comparative Analysis of Forest Use Systems in the Amazon: Forest Dwellers Households, 
Conventional Logging and Sound Forest Management” supported by GTZ and TÖB. 
 
 
1.2 Problem Identification 
 
There is no doubt that forest dwellers have always been encountering serious problems, 
especially regarding the question of how to extricate their economic status from the so called 
condition “just for survival”, and enjoy better economic living conditions. Improving both the 
quality of living conditions and the favourable rural economic environment, as well as 
enhancing the income level of the forest dwellers, would then be of great importance for any 
efforts towards transforming such a rural community into a socio-economically better off 
community.  
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Efforts to cope with forest dweller problems have been planned and undertaken by many 
agencies. A large number of measures which aimed especially at raising the income level of 
poor subsistence dwellers have been applied in many rural areas. However, understanding the 
structure of the forest dwellers and their way of living, as well as their social and economic 
setting, is urgently required for a better development planning.  
 
The socio-economic system of the forest dwellers is becoming increasingly differentiated 
since they no longer earn their livelihood in the same way. Different livelihood activities on 
which forest dwellers greatly depend have led to the change in the community’s socio-
economic structure. Thenceforth, forest dwellers can no longer be seen as a homogeneous 
socio-economic group. 
 
This Forest Dwelling System’s study of social and financial aspects is expected to come up 
with findings related to the patterns of productive activities and financial structures of the 
forest dweller household. A clear understanding of how natural resources are currently used 
helps developing systems to protect and develop locally important environments. These 
research findings will be useful as prior information for forest management planning and 
implementing further development initiatives in rural areas of the Amazon Region.  
 
With a high unemployment rate, general poverty and misery leading to increased pressure on 
land and forest resources in the Amazon region, the search for the creation of sustainable 
alternative sources of employment cannot be over-emphasized. As far as the Forest Dwellers 
study of social and financial aspects in the state of Pará, Brazil, is concerned, the analysis is 
concentrated on the dweller household level. Special focus is put on the patterns of income 
sources and financial patterns of the forest dwellers in both, Terra Firme and Várzea forest 
use. While examining the various forms of forest utilization and management by forest 
dwellers and assessing their importance, it is more useful to focus on the role they play rather 
than the specific plant species in the context of the entire research project. 
 
It is important to understand traditional forest extraction and management systems as a 
starting point for the definition of local production systems strategies adequate for sustainable 
development in the Amazon.  
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CHAPTER 2 
LITERATURE REVIEW  
THE FOREST DWELLING SYSTEM IN THE AMAZON 
 
 
Forest Dwelling in the Amazon depends on a variety of activities for survival: farming, 
livestock, timber and non-timber production as well as marketing of those products (BUTLER 
1992, p. 94). The riparian habitats of the Amazon, reflecting a long and complex tectonic 
history, are diverse (BIGARELLA & FERREIRA 1985, p. 49-71). Extraction of forest 
products such as rubber and Brazil nuts has supported human population in the Amazon 
interior since long before the present massive migration to the region (FEARNSIDE in 
ANDERSON 1990, p. 242). Extraction can be defined as the withdrawal of natural resources 
with no provision of their replacement (ANDERSON 1990, p. 65). This term has become 
historically associated with resource depletion, environmental degradation, socio-economic 
disruption, and cultural decimation.  
 
Forest extraction activities are still dominant in many regions of the Amazon. They occur 
largely on the dweller household with one or two men as labour force, on which the 
operational decisions and much of the labour come from the same household. The extractive 
process is always understood as the first form of economic exploitation limited to collection 
of products from nature. This process has a low or declining productivity due to low labour 
costs or a high price per produced unit caused by the extractive monopoly (HOMMA 1993). 
 
The extraordinary abundance of the Amazon natural resources contrasts distinctly with the 
precarious survival conditions, which most of the local inhabitants are subject to. The forest 
dwellers are among the poorest and most marginalized sections of civil society in the Pará 
state as well as the Brazilian Amazon in general (BROWN and ROSENDO 1998, p. 4). 
Characterized by severe nutritional deficiencies, poor sanitary, health and educational 
conditions, and for low levels of income both in the rural and urban areas, this state of poverty 
is incompatible with any proposal to protect the Amazon biodiversity, since it socially 
provides incentives for various actors to invest against the ecosystems (MITSCHEIN 1996).  
 
It is argued that there are fundamentally different types of forest dwellers, which can be 
crudely summarized as ranging from “those who choose to generate much of their livelihood 
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from forests because it is an attractive, viable option”, across a spectrum to “those for whom 
forest dependency is a livelihood of last resort – a symptom of their limited options and/or 
poverty – which they will abandon as soon as any plausible option emerges” (BYRON and 
ARNOLD 1997, p. 2). Forest dwellers might be characterized by their outstanding qualities 
which lay emphasis on security. The first concern of the group as a whole is not prosperity but 
survival; it is naturally marked in the precarious economies where the margin between 
survival and veritable famine is, in many cases, quite narrow (DHARMAWAN 1994, p. 32).  
 
The economic situation of many forest dweller communities in the Amazon is endangering 
these communities as well as the forest they inhabit. Forest dwellers are now paying the price 
of running a high financial risk on a low diversity of products, ironically in a region renowned 
for its flora diversity, including useful plant resources (WALLACE et al., undated). The 
management of natural resources can be an alternative not only to prevent their extinction as 
single or group of products. It may be interesting to maintain these activities for a prolonged 
period of time, due to their importance for the people in the Amazon. The uncontrolled 
extraction causes incredible damage that is irreversible. This is the case with the extinction of 
species such as the Virola surinamensis (DIEGUES 1992). 
 
The economic realities faced by forest dweller communities in Amazon are severe; this is 
particularly true in the Brazilian State of Pará and in other regions whose rural economies 
were and in many cases still are largely dependent on certain particular species exploitation. A 
lack of economic alternatives has led many forest dwellers to leave their traditional livelihood 
in search of a better life in urban areas. Unfortunately, urban centres hold little hope for 
families migrating from the rainforest. These refugees, unskilled by city standards, often trade 
rural poverty for urban misery, filling peripheral neighbourhood slums where employment 
opportunities are scarce (SCHAWARTZMAN 1992 in WALLACE et al., undated). The 
rural-urban migration occurs in a positive way only if forest dwellers are able to successfully 
market their forest products. In industrialized countries, forest product use is often viewed as 
a marginal activity, though in reality the trade of these products provides significant economic 
benefits to many rural households and communities (CHAMBERLAIN et al. 2000). 
 
Where access to forests has been relatively unrestricted, forest foods and income from forest 
products are often particularly important for poorer groups within the community. Although 
the wealthier in a community, with more resources to devote to forest product gathering and 
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production, are often the heaviest users, the poor usually derive a greater share of their overall 
needs from forest products and activities (BROWN and ROSENDO 1998, p. 4). There is a 
growing awareness that poorer groups have an enormous store of what is termed indigenous 
or local technical knowledge (AMBLER 1999 cited in DFID 2000). 
 
People who live in forest environments and practice hunting, collecting and swidden 
agriculture (shifting cultivation) draw heavily on forest products, not only for subsistence but 
also for income production. Forest-related income also includes that obtained by selling crops 
or livestock for which forest nutrients or fodder were essential (SHEPHERD et al. 1999). 
Forest products can therefore be very important to those who are unable to obtain sufficient 
(or any) income from agriculture or wage employment, and to those who lack other options of 
income generation. 
 
Information about the magnitude and role of forest product income in the household is weak 
(BYRON and ARNOLD 1997, p. 4), reflecting the difficulties encountered in eliciting 
accurate information about household income, and the fact that a forest-based activity usually 
constitutes only one activity within a forest dwelling household system. It then becomes 
difficult to individualize the household’s time, costs, returns, etc., which are attributable only 
to one activity.  
 
Rural people have relatively few options for generating income. For those who do not own 
any land or livestock, harvesting of wild resources is a common option. Native and exotic 
plants provide a “green social security” to billions of people in the form of low cost building 
materials, income, fuel, food supplements and traditional medicines. In some cases the 
revenues earned with commercialized forest products is the only source of cash income, 
which increases the dependency of the people on these commercial interesting resources 
(VAN ANDEL 2000). In industrialized countries, forest product use is often viewed as a 
marginal activity, though in reality the trade of these products provides significant economic 
benefits to many rural households and communities (CHAMBERLAIN et al. 2000). It has 
recently been estimated that one quarter of the world’s poor depend directly or indirectly on 
forests for their livelihood (WORLD BANK 2000). This situation is the result of a 
combination of factors, given the extremely unequal production relationship to which the 
forest dweller is submitted and/or the debt peonage system.  
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The low return to producers is partly explained by the high cost and risk of transport, often in 
treacherous weather conditions, and the high risk of marketing extractive products in a hyper-
inflationary economy (PADOCH 1989). Access to the markets is a key factor in realizing 
economic values of forest products (NEUMANN & HIRSCH 2000). The ingenuity of people 
accessing markets if there is sufficient economic incentive should not be underestimated 
(CBD 2001, p.17). The unfavourable marketing system is prevalent, with falling prices for 
products in relation to the cost of living. Within this context forest dwellers have been a 
traditionally disempowered social group through economic relations, physical isolation, poor 
or no access to social services, and neglect from policy makers (HECHT and COCKBURN 
1989; MELONE 1993).  
 
Market analysis is essential to determine the best link of products for forest communities. The 
needs of buyers must be specifically defined with regard to form (processed or unprocessed), 
quantity, quality and supply schedule to ensure that forest dwellers can meet them. The 
merchants themselves are usually also in debt with downstream merchants, as this 
indebtedness is transferred back up to the marketing chain, to the wholesalers and exporters 
who provide the seed money for market transactions. Market studies investigate a number of 
questions in order to determine the potential and limitations of forest communities to supply 
local markets for a reasonable economic return (see discussion of this topic in CLAY 1994). 
The marketing system is still widespread and exists in many forms throughout the Amazon 
Basin. Its primary function is the capacity to call forth supply from remote areas – a means of 
bridging the gap between the non-market subsistence economy and the market economy 
(TORRES & MARTINE 1991). For this reason the market tends to decline in importance as 
the road network expands, as it happened in Acre in the 1960s.  
 
At one end of these forest dwellers’ economic lifeline are the forest resources; at the other are 
the markets and, in between, the interactions with family work patterns and the management 
ecology – including the production potential – of the resources. The fact that markets for 
forest products can be stimulated in such unpromising places means that the markets 
themselves are not necessarily a limiting factor wherever there is a town or urban population 
with modest purchasing power. The many families under severe financial pressure have 
already been forced into flexibility. Plant resources are enormously diverse if usually not 
abundant. Of all the factors, the most limiting are the various market links. Realistically, these 
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are insurmountably limiting for some forest communities, but a large proportion has a fighting 
chance of viability, given some initial assistance (WALLACE et al., undated). 
 
A detailed assessment needs to be prepared by, or at least with, the people concerned, to 
identify the complete range of relationships between the people and the forests that they use 
and/or manage, the current limitations to their livelihoods and the potentials and desire for 
change (BYRON and ARNOLD 1997). Few studies quantify the part of household inputs, 
labour allocation, incomes and costs attributable to forest product activities. While studies on 
fuelwood or specific forest products have been conducted, censuses and surveys do not 
usually include information on household level use or activities for a more complete range of 
forest products (BYRON and ARNOLD 1999 in FAO 2000). 
 
Forests bring many benefits to the Forest Dwellers. These benefits include direct consumptive 
uses, for example, the use of forest products for food and timber; and indirect uses, such as 
the ecological and environmental services provided by forests, for instance, the protection of 
watersheds and nutrient cycling. However, people also derive less tangible benefits from 
forests and from the species that live in it. As in the Amazon, people in other parts of the 
world may place a value on the existence of forests without even visiting it or consuming its 
products. 
 
In this region, a forest that loses its extractive population is a forest in trouble: if there are no 
economically active extractive communities to justify land tenure in extractive reserves and 
other forest lands, these lands will become easy targets for illegal timber extraction and 
ultimately be occupied and deforested by squatters and colonist farmers. Numerous authors 
have been sceptical, if not pessimistic, regarding the economic potential of extracted forest 
products in the Amazon and elsewhere (e.g., BROWDER 1992; HOMMA 1993; PHILLIPS 
1993). 
 
While detailed case studies of specific contexts have been conducted and reported in the 
literature – e.g., an Amazon tribe living in the forests, collectors and traders of Africa, India or 
Southeast Asia – many of these studies have only partially documented the relationship 
between the Forest Dwelling Household System, the sub-systems involved, the financial 
aspects and the marketing analysis of those products. From a development point of view, this 
information is essential for further improvement. While it is important to know the amount of 
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people currently using forests and forest products, it is even more important to develop a 
deeper understanding of the relationships and the dynamics of those different systems. 
 
All these activities deal with selected elements, components and aspects of forest dwelling 
production systems. However, a clear comprehensive qualitative and quantitative analysis 
emphasising the whole Forest Dwelling Household System, including the different 
endowment factors for the inter-fluvial Terra Firme and the floodplain Várzea regions, is still 
lacking. It is important to establish if there are any differences in the way that households 
manage the areas. This research analyses the whole Forest Dwelling Household System, 
including all relevant sub-systems, with its distinct product lines and marketing structure, in 
both the Terra Firme and Várzea regions, aimed at providing fundamental parameters for the 
sustainable development of those critical regions.  
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CHAPTER 3 
OBJECTIVES AND HYPOTHESES 
 
3.1 Objectives  
 
General 
The ongoing controversy surrounding forest extraction by forest dwellers in the Amazon 
Region is mostly due to its functioning variety. An evaluation focused on the viability of 
models for future development concerning forest dwellers and landless settlers requires 
information on the extent of the various forms of extraction. The Terra Firme (upland) and 
Várzea (floodplain) regions have to be considered as land forms and in its specific natural 
endowment situations, with due specific human-ecological settings.  
 
The study focuses on the analysis of the different Forest Dwelling Household Systems in the 
Terra Firme and Várzea communities and investigates how house garden, cropping and forest 
activities are allocated across households. The comparative evaluation of how those products 
have been collected, processed, and commercialized indicates the degree of importance of 
these production systems to the households. Furthermore, the forest dweller financial analysis 
is considered to be relevant because his decisions are influenced, to a great extent, by 
sustenance factors. The understanding of these elements, along with the underlying reasons 
and limitations of forest dwellers, helps to realize the current status of the Forest Dwelling 
Household Systems and the potentialities for future development. The role that forest products 
play within the dwelling systems and the criteria used by forest dwellers to allocate their 
resources need to be better understood, in order to adequately understand the dweller’s 
decisions. This is why the research focuses on the strategies adopted by small-scale forest 
extractors in the Amazon estuary, Pará State, Brazil.  
 
The research attempts to enlighten the topic in a holistic way. This means that it evaluates the 
structure and functioning of the forest dweller household system as a whole. A strongly 
quantitative research design is feasible; moreover, it enhances the specifics of the setting. A 
multiplicity of methods for a topic dealing with research following the Farming Systems 
Approach is required in this context.  
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Specific 
 
 
• Identify, classify and explain the Forest Dwelling Household Systems regarding the main 
activities in the Terra Firme and Várzea communities; 
 
• Quantify major products that are gathered from house gardening, cropping and forest 
activities for their own consumption as well as for sale; 
 
• Characterize the interrelations among the production systems; 
 
• Identify the production lines and the main actors in each activity; 
 
• Identify the financial status of households in the Terra Firme and Várzea Communities; 
 
• Value the products sold in local markets, based on current market prices. 
 
 
Recommendations will be elaborated based on the outlined results. 
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3.2 Hypotheses and Indicators 
 
Hypotheses 
 
The Forest Dwelling Household Systems on the permanent upland Terra Firme and on the 
temporarily flooded Várzea regions can be characterized as small-scale production and 
consumption systems. They follow very different natural endowments and seasonal rhythms. 
This study comprises a broad definition of the natural products and their utility for 
consumption, and as goods for cash income. By focusing on the utilities of those products, 
their role within the entire Farming System must be examined.  
 
To attain the objectives of the study, the following hypotheses should be tested: 
 
• Despite environmental differences in Terra Firme and Várzea communities, the Forest 
Dwelling Household Systems have common characteristics. 
 
• Despite the diverse production system in the Terra Firme, the forest dwellers net income is 
higher in the Várzea communities. 
 
• Despite the different kind and amount of commercialized products, the marketing system 
has a common performance in Terra Firme and Várzea communities.  
 
 
Indicators to support the hypotheses 
 
To support the first hypothesis the following indicators have been considered: 
• Combinations of sub-systems; 
• Seasonal arrangement; 
 
To support the second hypothesis the following indicators have been considered: 
• Number of activities which includes cash generation; 
• Production values; 
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To support the third hypothesis the following indicators have been considered: 
• Type of marketing chain; 
• Main actors involved; 
 
Learning about the Farming System is not easily attainable. These indicators have been 
chosen since they serve the purpose of research, are understood and accepted by the focused 
group and can be measured.  
 
The results of this study, in respect to resource allocation and composition of forest dwellers’ 
revenues, are claimed to represent the Forest Dwelling Household Systems of the Northern 
Region of Brazil, especially from the Amazon Region. And it is strongly argued that the 
results, in terms of constraints and perspective of development, are well transferable to other 
forest extraction situations of similar ecological and economic environment. A summary of 
expected results, hypotheses and indicators are presented in Table 01. 
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Table 01: Summary of expected results, hypotheses and indicators 
Specific Objectives Hypotheses Indicators 
 
- Identify, classify and explain the Forest Dweller 
Household Systems regarding the main activities in 
Várzea and Terra Firme communities; 
- Quantify major products that are gathered from forest, 
cropping and house garden activities for both own 
consumption and for sale; 
- Characterise the interrelations between the systems and 
sub-systems and identify the product lines and the main 
actors in each activity. 
 
Despite environmental differences in Terra Firme 
and Várzea communities, the Forest Dweller 
Household Systems have common characteristics. 
 
 
- Combinations of sub-systems; 
 
- Seasonal arrangement. 
 
- Identify the financial situation of households in Terra 
Firme and Várzea Communities. 
 
Despite varied production system in the Terra 
Firme, the forest dwellers net income is higher in 
the Várzea communities. 
 
 
- Number of activities which includes cash 
generation; 
- Production values. 
 
- Identify the marketing chain and the main actors 
involved in the commercialisation of products. 
- Value the products sold on local markets, based on 
current market prices 
 
Despite different kind and amount of 
commercialised products, the marketing system 
has common performance in Terra Firme and 
Várzea communities.  
 
- Type of marketing chain; 
- Main actors involved; 
- Market price. 
Source: Research Study, 2000 
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CHAPTER 4 
THEORETICAL FRAMEWORK AND RESEARCH METHODOLOGY  
 
 
4.1 Theoretical Framework 
 
4.1.1 Selected Approach - Farming Systems  
 
In sense of a system’s theory, a system is an assemblage of components which are united by 
some form of interaction and interdependence, and which operate within a prescribed 
boundary to achieve a specified objective on behalf of the beneficiaries of the system (FAO 
1997, p.1). This definition is analogous to the general definition of any artificial (i.e., human-
made) system of which all managed systems (including specifically the farm-level systems) 
form sub-divisions. The basis of the systems theory is that, by their nature, systems can only 
be properly considered qua systems. Internal elements of the system can be summarised by 
the extent of the uniformity of their exceptionally close relationships. 
 
BEETS (1990, p. 725) emphasises a system as a group of defined components (which may be 
further subdivided) from the point of view of their recurrent interactions. These interactions 
are assumed to be more frequent than those occurring between components outside the 
system. Important characteristics of a system include inputs and outputs, boundary 
determination and maintenance, and equilibrium tendencies and processes. 
 
The concept of the Farming Systems in this study emphasises the importance of 
understanding the whole system, its constraints and potentials, and connects it with all other 
interlinked systems, as well as the institutional and policy environment. The Farming 
Systems Approach recognises that the system and the environment in which the small 
household operates is not only complex, but it is also influenced by many factors 
(KAMAJOU et al., undated). 
 
The procedure of the “Farming Systems (FS)” approach was developed in the late 1960s and 
the early 1970s. This was attributed to the fact that the innovations of agricultural 
technologies did not match with the small-scale farmers’ production conditions of the 
developing countries, and were not acceptable by a large number of farmers (POSCHEN-
EICHE 1987, HILDEBRAND et al. 1993). The Farming Systems Approach (FSA) was 
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developed by different people (or individuals), institutions and in different regions (GIBBON 
1994). A significant proportion of the international agricultural research institutions in the 
“Consultative Group on International Agricultural Research (CGIAR)” have united together 
to develop and prove the FSA. Since the early 1980s, variants of the FSA were developed 
(GLAUNER 1987). 
 
Many concepts and/or techniques were developed under the terminology such as “Farming 
Systems Research (FSR)”, “Farming Systems Analysis (FSA)”, “Farming Systems Research 
and Extension (FSR/E)” and “Farming Systems Development (FSD)”. In spite of different 
designations, all these FS approaches have a common conceptual significance (DE HAEN 
1991, p. 3). This is characterised by the following features:  
a) FS approaches concentrate on the small-scale farming families and/or households;  
b) The farm household system characterises both the production and consumption units. The 
household, farm work and off-farm activities stand in a close relationship. They have 
claims into limited work capacity and resources of the farm families and make a 
contribution to the maintenance of and/or improvements on the wealth of the farm 
families;  
c) Farmer’s decision-making is subject to the influence of external natural, socio-cultural, 
economic and political/institutional factors. This environment is influenced similarly by 
the farmers’ activities. The farm household system and the environment’s mutual 
dependence is dynamic;  
d) The participation of the people concerned is necessary for the success of all 
developmental efforts;  
e) Every developmental measure includes equilibrium of different competing objectives of 
the farm households. The farmers’ objectives are normally not identical to government 
sectorial priorities. It is vital to consider the production targets of the households and 
society goals for generation of alternative innovation and overcoming the problems; and  
f) FS approaches are holistic and interdisciplinary (DE HAEN 1991 in LAMPHOUNE 2001, 
p. 10).  
 
In principle, a Farming System is the result of interactions among several interdependent 
components. At the centre of the interactions are the households themselves, whose means of 
livelihood are intimately linked and must not be separated. That is one reason why 
discussions refer to the farming rather than just the farmer.  
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The conceptual framework on which this study is based is derived primarily from the 
Farming Systems Approach. It is the approach of exploring the resources, identifying 
constraints and aims of households. All the previous activities of the Farming Systems 
Approach are centred on interviews with rural land users preferably stratified according to 
identified classes of the Farming System (DILLON & HARDAKER 1993, p. 3).  
 
The Farming Systems Approach is especially useful in the more applied area of raising 
production. On one hand, it is viewed as a diagnostic device that locates the “systems” 
constraints on food production; on the other hand, it is viewed as a method for speeding up 
the development and diffusion of “interventions” or “system alterations” to limit these 
constraints (BEETS 1990, p. 727). UPTON (1996, p. 20) argues that the Farming Systems 
Approach is intended to improve the understanding of the interrelationships between the 
components, and the framework of farmer decision-making. Figure 01 presents a model of a 
tropical Farm Household System. 
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Source: Modified after BEETS (1990, p. 163); DAAR (2003, p.11); GERINGER (2002) 
Figure 01: Model of common determinants and interactions of a tropical Farm Household 
System 
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The model presents the main factors that influence the whole farm: physical-biological, socio-
cultural and socio-economic, and external political and institutional factors. The household, 
however, is concerned with many factors simultaneously and his/her decisions have to be 
based on a multitude of factors and the interplay between them (BEETS 1990, p. 44).  
 
The physical factors are water, soil, weeds, topography, pests and diseases, temperature, etc., 
and they can be divided into those that can be controlled by the farmer (i.e. erosion) and those 
beyond his control (i.e. climate). The socio-cultural and socio-economic factors are composed 
by tenure, land-use, motivation, attitude/goals, and migration. Through culture, natural 
resources are shaped to meet man/woman’s needs, and inborn traits are moulded to produce 
the reflexes that manifest themselves in overt behaviour (AWA 1985 in BEETS 1990, p. 295).  
 
Attitude and outlook are among the main human factors constraining development in the 
socio-cultural factors. Many cultures are very static and there is little desire for self-
improvement, change and work. There is often little incentive to work hard and to change 
because of the society structure. The external political and institutional factors can be divided 
into those that have direct effects (i.e. credit, input subsidies) and those that have indirect 
effects (i.e. import and export policies).  
 
Farming System involves the application of the systems perspective to the study of a Forest 
Dwelling Household System (farm). Studying the interrelationships among the components 
of a Forest Dwelling Household System is useful to help classifying the systems, which is 
part of the selection of relatively homogeneous household groups, who are the focus in this 
research. It is also helpful to understand the productive system. Forest extraction therefore 
should not be studied per se but must be investigated in the context of the entire system to 
adequately account for the numerous interactions and dependencies. Using the general model 
(Figure 01), a making use of the theoretical model for forest dwelling in the Terra Firme and 
Várzea communities was elaborated (Figure 02). 
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Source: Own elaboration 
Figure 02: Guiding model of a Forest Dwelling Household System in Terra Firme and Várzea  
       Communities 
 
The conceptual model identifies the major components of the investigated systems and sub-
systems. A Forest Dwelling Household System (FDHHS) may be understood as a system of 
interacting components which often are elaborate systems, i.e. sub-systems themselves 
(RUTHENBERG 1980 in DIEHL 1981, p. 10). FDHHS is also considered an unique and 
reasonably stable arrangement of enterprises that the household manages according to well-
defined practices. It comes as a response to the physical, biological and socio-economic 
environments, and in accordance with the households goals, preferences and resources 
(SHANER et al. 1982). This purpose varies from a broad understanding of system functions 
to understanding a narrow subject of particular interactions. It is, however, important to 
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realise that each of these sub-systems does not stand by itself, but can only exist as an integral 
part of the whole.  
 
The Forest Dwelling Household System is an unit consisting of a human group (usually 
household members) and the resources they manage in their environment. It involves the 
direct production of plant and/or animal products. It is a system in which all of the 
components – land, operators, hired labour, cropping systems, animals and machinery – are 
considered together to produce goods in order to meet the requirements for food, clothing, 
and shelter; or, to exchange for goods and meet part of all those needs (BEETS 1990, p. 725). 
 
FDHHS is to be perceived as a socio-ecological system, in which human beings, plants, 
animals and technical objects obey their internal relationships and react to diverse influences 
from the environment. In such a way, it can be understood as an open system. The systematic 
evaluation of the FDHHS as well as of their development problems requires both the 
knowledge on the individual sub-systems and the different factors that influence their 
performance. That varies with the complexity of the system to be analysed. Within the 
framework of the present study, there has been an attempt to do so. 
 
The FDHHS consists of several basic sub-systems, which are closely interlinked and 
interactive: “household”, “on-farm”, “out-farm”, and “off-farm” sub-systems (Figure 03).  
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Source: Own Research, 2000 
Figure 03: Schematic representation of Farming System in the Terra Firme and Várzea communities 
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On-farm production activities are carried out in the household compound area. Out-farm 
production activities include those not performed in the household compound area but in the 
communal respectively open access lands. The activities conducted under any kind of paid 
work are considered as off-farm. 
 
The study’s theoretical framework begins by pointing out the Forest Dwelling Household 
System and the different relations in Terra Firme and Várzea ecosystems. This would have 
historically determined the formation of a variety of socio-economic systems emerging from 
the pattern of that space’s economic occupation. The main reason to follow the Farming 
Systems Approach in this research is that it is oriented towards understanding the whole 
Forest Dwelling Household System. Here, the practice is to use the term “Farming System” to 
refer to broadly similar Forest Dwelling Household Systems in specific geographical areas. 
 
 
4.1.2 Forest Dwelling Household System 
 
Household Sub-System 
 
The Household Sub-System (HHSS) represents the main component of the whole Forest 
Dwelling Household System as the decisions are taken by this component. A decision making 
unit establishes goals for the system, controls it and provides labour whether on/out/off-farm. 
 
According to DIEHL (1981, p. 26) the household is considered an unique and reasonably 
stable arrangement of livelihood that the household manages according to well-defined 
practices in response to the physical, biological and socio-economic environments and in 
accordance with the dwellers goals, preferences and resources. ELLIS (1988, p. 13) mentions 
that “the household is a social unit defined by the sharing of the same abode or hearth. As 
such it is evidently a sub-set of the family. However the extent to which families may be split-
up among separate households is an useful unit of analysis on the implicit assumption that, 
within the household, resources are pooled, income is shared, and decisions are made jointly 
by adult household members.  
 
Another definition of household is given by DE HAEN and RUNGE-METZGER (1990, p.4-
44) as “the smallest social group (institution) in which the human being – generally linked to 
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one another through a common housing and/or a common cooking unit – live in particularly 
close social, cultural and economic relations, in order to satisfy the material and non-material 
needs. They achieve this through decisions on the use of the labour capacity and resources 
available to them, as well as the utilisation of the resulting yields, in other words, the income. 
The use of labour and resources can take place within or outside the household, in a family-
owned or in an external enterprise. Decisions can be taken centrally by the head of household 
for all household members or decentrally, i.e. according to competence and responsibility, by 
various individuals or small groups in the household”. 
 
For HERBON (in MANIG 1991, p. 33) the household is a central framework for life and 
activities. The household should also be regarded as the smallest unit of a society in which 
resources are available, production activities are run, consumption plays an important part, 
socialisation is taking place, and exchange and material reproduction are practised. BEKERA 
(1998) states household as a group of people, often related, who, individually or jointly, 
provide the management, labour, capital, and other inputs for the production and who 
consume at least part of the farm produce.  
 
For this study, the household definition is employed according to FAO (1997, p. 9) that 
summarises the other definitions in a clear and precise way, as the household itself is the most 
dynamic and complex of all farm-level sub-systems because it is a social system. It dominates 
the sub-systems which comprise the farm component. It has two functions: as household it 
provides purpose and management to the farm component, and as major sub-system 
beneficiary, it receives and allocates outputs to itself and other beneficiaries. The household 
often consists of a man, his wife, children and the grandparents. However, the household unit 
is extended to include married children and their families or other relatives, to form quite a 
large communal unity. The household sub-system can also be grouped, for instance, on the 
basis of family size, land holding size, ownership structure, objectives, etc. 
 
The Forest Dweller Household System management is a household activity, where production 
and consumption are closely interrelated, and it is difficult to identify who actually makes the 
decision because in many cases, decision is made jointly by household members as a group; 
in other cases there is a division of responsibility, for instance, subsistence crops are 
cultivated by the women, while cash crops are tended by the men.  
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Recognising the interdependence between the household and the farm is of particular 
importance when analysing a certain peasant community. Under the system of subsistence 
economy, the household would be very much dependent on “the farm enterprise” for its main 
items of consumption, and the production process is carried out mainly to meet consumption 
needs rather than market needs (JANELID 1980, p. 87). The form of interdependency 
between farm and the household is also marked by the fact that a farm’s labour requirements 
usually or mainly rely on the household. It is very important to thoroughly understand the 
meaning of “farm”, in this case Forest Dwelling Household System, and “household” as well 
as their inter-dependencies.  
 
The most important resource owned by the household is the human resource or labour. By 
employing its energy for production purposes, the household members acquire rewards in 
many forms (money as an income or just honour as social recognition). In order to earn an 
income, the household members dispose of their resources for house garden, cropping and 
forest economic activities. In addition, the household members also have to work and fulfil 
their function inside the household as the reproduction unit (HERBON, in MANIG 1991, p. 
33).  
 
The systematic evaluation of the household as well as their development problems requires 
both the knowledge of sub-systems and the different factors that influence their performance, 
and varies with the complexity of the system to be analysed. It is useful to think of a 
household as a sub-system, and/or a set of interrelated components. There are components 
interacting such as the natural resources, the productive activities with their associated input-
output relationships, and, in household farming, consumption and other household activities.  
 
It is established that, in the study, the production and marketing system must not be separated 
from the household sub-system, as both are closely linked to each other. Moreover, it may be 
difficult to understand the production system on its own (FAO 1997). The financial aspects of 
the household needs to be investigated and, as the starting point, a model representing the 
livelihood orientation of a household is presented in Figure 04. 
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Source: Modified after FAO 1997, p. 30  
Figure 04: Model indicating the livelihood orientation of a Household Sub-System 
 
According to Figure 04, the Household Sub-system falls into one of two sub-types based on 
their Commercial and Family Subsistence orientation. A further sub-classification is again 
made into: A) commercial, entirely cash produce; and at sustenance orientation into; B) part-
commercial, sale of part of their production; or C) near subsistence, multiple-use of produce 
from their specialised activity and/or barter of some of this produce for necessary 
commodities/goods which cannot be purchased. The family sustenance is the assumed 
household orientation in this study. 
 
HHSS sustenance through the low-risk production of food for consumption provides the 
primary objective of the FDHHS, but it is increasingly modified by the need to also generate 
some level of cash income, to meet needs not directly met in the form of food and other 
produced materials. The pursuit of these objectives in ways which are not in conflict with the 
local culture and tradition is the main aim of the dweller. Beyond the priority objectives of 
ensuring food and cash for the FDHHS, farmers generally have a number of secondary 
objectives. These are likely to include such things as having security in their livelihood, 
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opportunity to observe socio-cultural customs and obligations, an a satisfactory amount of 
leisure time (CLAYTON 1983).  
 
 
The Production System  
 
This research attempts to investigate the Forest Dwelling Household System, taking from the 
strategic behaviour of HHSS. The structure relevant to an understanding of the strategies 
employed by households cannot be defined a priori, but only through an analysis of the 
group’s behaviour. In analysing production systems of FDHHS in the Terra Firme and Várzea 
communities, demographic and socio-cultural aspects, land use, working area, source of food, 
animal feed, production line, main actors, financial analysis, and marketing system, are 
analysed and discussed. If diversity comparisons are to be made within or among groups of 
households, it is sufficient to express diversity level as simply the number of species of trees, 
crops and livestock present in the researched area.  
 
A full understanding of the structure and mode of activities, actual limitations and 
development potentials of the FDHHS is the basis to any development. For this purpose, 
information related to their resources, ways of production and their natural, socio-economic 
conditions are assessed, analysed and evaluated for this studied locations in the two 
ecosystems of Terra Firme and Várzea.  
 
 
4.2. Research Methodology 
 
4.2.1 Case Study 
 
In choosing communities to be studied, the case study approach was applied. The 
representative of the investigated sample does not play an important role when compared to 
the totality of the Amazon Region reality, but it is one more aspect to be taken into account 
when analysing the different realities found in its wide scenario. 
 
This approach involves case studies which were intensively conducted to collect different 
categories of detailed data that could not be collected through surveys or other methods. A 
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case study, according to YIN, (1994), is defined as an empirical inquiry that investigates a 
contemporary phenomenon within its real-life context when the boundaries between 
phenomenon and context are not clearly evident and in which multiple sources of evidence 
are used. The objective of the case study is to learn, not only what is happening on the study 
communities, but why, i.e., to elucidate the cause and effect relationships that operate. 
 
A case study is a research strategy with the logic design of incorporating specific approaches 
to data collection and analysis. It means that this is not a data collection tactic or simply a 
design feature alone, but a comprehensive research strategy (STOECKER 1991). It must not 
be misused as qualitative research (STRAUSS and CORBIN 1990; VAN MAANEN 1988; 
VAN MAANEN et al. 1982) but can be based on any mix of quantitative or qualitative 
evidence which source is not always directly observed. 
 
This case study is aimed at gathering an ‘authentic’ understanding of people’s experiences, 
and there is assumed that the ‘semi-structured’ questionnaires are the most effective route 
towards this end. Therefore, the case study inquiry copes with the technically distinctive 
situation in which there will be many more variables of interest than data points and, as one 
result relies on multiple sources of evidence, the data needs to converge in a triangulation. 
 
 
4.2.2 Data Collection - Phases of the Research Process 
 
The investigation begins with the review and/or the analysis of secondary data. This is 
followed by collection of primary data, analysis of the results and synthesis of the findings. 
The main target is the Forest Dwelling Household System. The output of this research phase 
is a detailed analysis that, at this level, presents the activities classification (on/out/off-farm), 
where, the Household Sub-system is the main decision-maker. It was necessary to employ 
research instruments from both qualitative and quantitative approaches.  
 
Qualitative data gives quantitative researchers rich information about the social processes in 
specific settings. They also give to critical researchers the potential to break through 
assumptions implicit in quantitative approaches. Quantitative and qualitative research were 
combined in order to elaborate a general picture of reality in relation to forest extraction by 
households in the Pará State. For instance, a relevant place for quantitative data was 
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enumerating the outcomes of a particular action; the qualitative data demonstrate a 
particularly compelling explanation for the outcomes. The skills needed for assembling and 
analysing quantitative data differ considerably from those for qualitative data, and for this as 
well as quantitative and qualitative strategies have frequently been pitted against each other 
(YIN 1994).  
 
To achieve the aim of this empirical research, a mix of investigative tools was elaborated. 
Tools that provide data on the technical management of the Forest Dwelling Households 
Systems regarding interpretation of the techniques, considering the cultural point of view and 
their adequacy to local conditions and detailed report about the extractive calendar and the 
practices used to exploit the forest resources. It is noteworthy that the socio-cultural aspects 
also bring data on the relations with the surrounding society: family members, market, 
government, etc. 
 
The investigation aims at the analysis of the Forest Dwelling Household System, estimating 
the interrelationships, with specification of objectives, constraints and weaknesses. An 
analysis of the whole Forest Dwelling Household System in the Terra Firme and Várzea 
Communities was made. The research tools were designed to assess the Farming System 
performance and the financial nature of existing FDHHS as well as how they might be 
enhanced. The research phases can be seen in Figure 05. 
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Source: Field Research, 2000 
Figure 05: Research strategy employed in the study 
Phase 1 (Review and RRA from April to October 2000) 
Phase 2 (Field Survey from November 2000 to February 2001 and November 2001 to March 2002) 
Qualitative Models, 
refined objectives, 
hypotheses and indicators 
 
FIELD SURVEY  
Results 
Qualitative and 
Quantitative Models  
Market 
Research 
Personal 
Interview 
Group 
Interview  
Participant 
Observation 
Key Informant 
Interview  
 
PROBLEM 
IDENTIFICATION 
REVIEW OF: 
 
Methods and Procedures  
Recorded Data 
Formulation of tentative 
objectives and hypotheses 
Village Selection and 
preparatory meetings 
Reconnaissance Survey 
(RRA) – selected 
households and key 
people 
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
32
The research was divided in two main phases:  
 
1) Review and RRA lasting from middle of April to October 2000.  
2) Field Survey from November 2000 to February 2001 and from November 2001 to March 
2002. 
 
1st Phase: 
 
The preliminary phase began with the problem identification. Problem identification enables 
the researcher to perform a goal analysis, a needs assessment, and a performance in order to 
identify the critical points. The first step to solve a problem is figuring out exactly what that 
problem is (www.vta.spcomm.uiu.edu/psg/psgl1-ov.htm).  
 
The review of methods and recorded data revealed a number of interesting points to be 
investigated, and it is primordial before advancing in the research. It was found that there is 
very little written specifically on Farming Systems in the Amazon region, with emphasis on 
Terra Firme and Várzea ecosystems. Contacts with Non Governmental Organisations like 
IMAZON (Instituto do Homem e Meio Ambiente da Amazonia), IPAM (Instituto de Pesquisa 
na Amazonia) and LASAT (Laboratório Socio Agronómico do Tocantins) were made in order 
to get as much data as possible about Farming Systems in the studied region. Recorded data 
include physical documents (community or administrative records), and management systems. 
Various types of documents (e.g., prior research studies, fugitive unpublished research 
literature) were collected and reviewed. 
 
Formulation of tentative objectives and hypotheses were made with the aim of guiding the 
researcher during the fieldwork. The study area was identified based on particular criteria:  
a) accessibility to the area (field support),  
b) Importance of the main production systems (forest, cropping and house garden) and,  
c) Ecosystem (Terra Firme and Várzea communities).  
 
The importance of house garden, cropping and forest production systems in the Forest 
Dwelling Household Systems is a criterion persuaded in the selection of villages, which is 
again mainly purposive. In selecting the households, the dependence on extraction of forest 
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resources as the principal source of income was used as major criteria, and part-time1 
households were excluded from the studies.  
 
On account of the limited time and financial resources available for this study, the 
investigation was limited to four communities: 3 (three) located in the municipality of Breves, 
and 1 (one) in the municipality of Acará, Pará State (North of Brazil). The Itacoã village was 
located in the upland forest (Terra Firme), and Monte Tabour, Manoel Carneiro and Nova 
Santa Cruz in the floodplain forest (Várzea). After continued discussions with project 
members in Brazil and Germany, the selection of the villages took into consideration the 
assistance provided by the Federal Rural University of the Amazon (UFRA), interested in the 
results of this investigation, and the distinct ecosystems (Terra Firme and Várzea). 
 
Before starting the data collection, preparatory meetings were held with the households to 
inform them about the purpose of the study. After the research problem identification, review 
phase, formulation of tentative objectives and hypotheses, and village selection, a 
Reconnaissance Survey was conducted. 
 
The exploratory survey, generally known as quick and informal is a method of data collection 
that usually follows a review phase (literature, recorded data, methods, procedures and 
theories). It was used to initially understand the characteristics of a few representative 
households. The primary objective of the reconnaissance survey was to provide orientation for 
research, and to qualify and develop the researcher. During the reconnaissance survey, the 
researcher became aware of what additional data were needed to understand the FDHHS. An 
early survey helps to understand household technologies, terms, units of measure, and 
explanations of why things happen. Such information helped the researcher to develop 
material for subsequent surveys. The reconnaissance can be named as Rapid Rural Appraisal.  
 
The justification of using the Rapid Rural Appraisal (RRA) was that it is the most effective 
way of learning about a particular topic in a short time. According to MICHAEL and 
KIEVELITZ (1994), ‘RRA can be defined as a systematic, semi-structured activity conducted 
on-site by researchers with the aim of quickly and efficiently acquiring information about 
rural life and rural resources’. RRA has been successfully used to help plan, monitor, 
implement and evaluate extension programs and activities.  
                                                 
1 Part-time household are those earning the livelihood from other sources as pension, middlemen, etc. 
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The principles of RRA have been included rather than deduced: they have been elicited by 
trying out practices, finding what works and what does not, and then asking why. The focus is 
on working with local people to quantify or measure the extent, composition and worth (to 
them and possibly to outside parties) of a forest. The most important principle to understand 
the use of the Rapid Rural Appraisal is that this is not a methodology of data gathering per se, 
but a creative, structured use of a particular set of investigative tools for assessing a situation, 
topic, problem, or sector. RRA was developed initially by social scientists to allow planners to 
get timely information about the social and cultural dimension of natural resource 
management problems. It has become an approach which helps gathering and analysing 
information on a variety of technical subjects. In terms of structure, RRA approaches are 
midway between formal surveys and non-structured interviews (in-depth, participant 
observation). This feature of the methodology is important to analyse the local conditions 
under which proposed interventions will be promoted, because it is conducive to collecting 
data regarding values, opinions, objectives, and indigenous technical knowledge, as well as 
bio-physical and financial information (FAO 1989, p. 1).  
 
The RRA is: a) rapid, so that results can be quickly made available to decision-makers, b) 
eclectic, tailoring diverse interview and survey techniques to meet the needs of specific 
information gathering aims, c) holistic, capturing a multi-disciplinary picture of the local 
situation, and d) interactive, generating a dialogue between researchers and project clients. 
However, when properly used, RRA tools can generate surprisingly reliable and substantial 
information about particular problems related to natural resource management. In the Farming 
Systems Research, the RRA is used as a method for defining the scope of appropriated 
research and to evaluate whether the research has been appropriately designed for local needs. 
There is a particular need to see the farming system as a whole and to view the problems from 
both the individual farmer as well as the group community perspective, especially to 
understand how land-use issues impinge on the individual farmer decision-making (FAO 
1989, p. 4).  
 
After the RRA, qualitative models of the two regions Terra Firme and Várzea were 
developed. These models were originally developed by the combination between the 
researcher and the work colleague Mr. Geringer, who collaborated with the researcher by 
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investigating the qualitative part of the forest dwelling systems. Refined objectives, 
hypotheses and indicators were produced after the RRA and the tentative qualitative models.  
 
2nd Phase: 
 
A survey is a process in which researchers translate a research problem into questionnaires, 
and then use these with respondents to create data. The survey is the most widely used method 
to get information. Surveys produce quantitative information and describe features of people 
(NEUMAN 1994, p. 222). 
 
The data were obtained by interviewing the households using questionnaires. According to 
CASLEY & KUMAR (1988) the questionnaires are the most important element of a survey 
and list in a systematic manner all the questions that were put to the respondents. Considering 
the partly quantitative and partly qualitative nature of the data required with regard to 
expected results, the questionnaire included closed and open questions and there were two 
good reasons for the low degree of fully standardised close questions: 
 
1. the identification of constraint factors requires an open approach in order to give the 
interviewee the chance to explain about his experiences and views in the context, and in 
order to leave space for unexpected answers; 
2. for questions on financial data, a semi-structured approach was preferred over a fully 
structured one, as it is extremely difficult to fit a fully structured questionnaire in the 
specific situation of a larger number of different products. 
 
To assist the researcher, a set of questionnaires were prepared before the conduction of field 
research, but it was revised after the reconnaissance survey for improvement. These forms 
(semi-structured questionnaires) included groups of questions regarding health/illness, water 
and sanitation, identification of the different kinds of exploited forest products, management, 
commercialisation, land use, labour supply, traders, monthly income and expenditure, patterns 
of work, and product exchanges. 
 
The questionnaires were divided in three main sections: a) community data, b) individual 
data, and c) activity data (Appendix 01). For each activity a questionnaire was developed 
which not only saved time and enabled the households to answer only the most relevant 
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questions, but also improved and simplified the fieldwork. The questionnaire was designed in 
the Portuguese language, which was spoken by all the household members and this made 
communication between the researcher and the respondent easy. In the personal interviews the 
respondents offer a rich source of data which provide information on how they account for 
both their troubles and good fortunes. The main participant in the interview was the household 
head (husband). None of the surveyed households kept written records of their farm activities 
or financial transactions. Thus all data which was not directly measured were based on the 
households’ memory. Furthermore, additional information was obtained from casual 
conversations during the course of daily interactions with villagers as well as the community 
leaders. The question topics ranged from basic demographic data to personal opinion about 
the possibilities to improve the households’ lives.  
 
Another important element of data collection in the second phase was the Group Interview. 
It was useful in the process of collecting data from a wide range of individuals relatively 
quickly, in generating discussion of relevant problems, issues, and optional solution, and in 
the process of village-level planning of activities. Same as with individual interviews, group 
interviews were a tricky proposition. GOW (1987) made the important observation that group 
interviews can often provide a team with a distorted picture of the local situation: 1) local 
leaders dominate the discussion; 2) respondents discuss an ‘ideal reality’ rather than actual 
practices; 3) respondents may take control of topics out of the hands of the moderator, and; 4) 
interviews with large teams often degenerate into a chance for respondents to air grievances 
and petitions (FAO 1989, p. 26).  
 
In the communities, studied group interviews were held to gather data on the problems faced 
by the households and their suggested solutions, annual working calendar, stratification of 
labour activities, etc. This method, which included the process of crosschecking among 
households, was selected to obtain various opinions on particular issues that were expected to 
come out. During the group discussion, notes on relevant topics were taken in a notebook.  
 
Key Informants were another source of crosschecking the data. Key informants were 
individuals with a special knowledge of the topic of interest (respected leaders, priests, etc.). 
They were selected based on their reputation in the community. Households were asked to 
nominate the people who were more involved voluntarily or by position in the community. 
The names that appeared most frequently were accepted as key-informants. During the 
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interviews, key-informants also named other people who could provide further information. 
This method was very appropriate to crosscheck the different information obtained. 
 
During the stay in the communities, a ‘listening survey’ was conducted. The idea was that the 
researcher would begin by establishing trust with villagers and, thereafter, engage in listening 
to people in different situations, at work, in the market, during leisure activities, in their 
homes, etc. At the same time as listening to people, the researcher made observations about 
the village life and also had informal conversations with people. When using these tools, the 
feeling was that it was more likely to find out from people themselves about their problems 
and priorities. A crucial element was that, from the very beginning, the researcher made clear 
that she was there to learn from the households about forest/cropping management in the 
community.  
 
In the four communities live 60 households dealing with forest extraction, cropping and house 
garden activities. The other 28 households that depend primarily on other major sources of 
income, such as fishing, hunting or retirement were eliminated from this investigation. The 
total household size means 100% that depend on forest or cropping resources (48 from Itacoã, 
7 from Monte Tabor, 3 from Manoel Carneiro, and 2 from Nova Santa Cruz). To have a better 
understanding and also for crosschecking of how forest extraction was done, several days 
were spent with the households from each community in the forest. 
 
One issue, which the researcher was very aware of, concerned the possibility that the work 
could raise peoples’ expectations. Having explained their problems and priority actions to the 
researcher, it was possible to feel that people could then expect the researcher or the 
government to provide assistance to them. It was crucial to explain the purpose of the research 
to villagers clearly from the beginning so that no false expectations were created. For all the 
preparations, the entry to the communities presented no problems. The researcher visited each 
household in the communities to ensure that no one was left out and that every person in the 
village knew who the researcher was and what her purpose was. 
 
The fieldwork involved interviews and was combined with participant observation. 
Observational evidence is often useful in providing supplementary information about the topic 
being studied (YIN 1994, p. 87). Participant Observation is a method widely used by 
anthropologists, rural sociologists, and human geographers. Where possible, researchers try to 
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live within a forest dwelling and participate in routine production activities. The advantage of 
participant observation was that it could provide a well-rounded and well-founded picture of 
the household. It was one of the best ways of understanding the dynamics of power 
relationships, particular as between women and men, within households and other groups. 
Political and economic leverages are often only visible when slower processes of social life 
are followed through, in fine details.  
 
The method encourages the development of trust between the researcher and the community 
to such an extent that the researcher moves through the community and talks to members far 
more freely than would otherwise be possible (PRATT and LOIZOS 1992, p. 64). The 
participant observation was important because it permitted the researcher not only to observe 
the different activities being executed but also to have a feeling of the reality as experienced 
by the target group itself. BURGESS (1995) states that the participant observation facilitates 
the collection of data on social interactions or situations as they occur, rather than in artificial 
situations.  
 
In the timber exploitation activity, 3 sawmills were visited and in the palm heart activity, 3 
storage centers were also visited to conduct interviews with the owners and managers. They 
informed about the source of raw material, production costs, and the sale price. To assess the 
product financial data, a research was conducted in the local and regional markets.  
 
The Survey on Marketing of products was conducted considering factors like place of sale, 
buyers, quantities sold, channels, value added, the major participants in the network and main 
difficulties encountered in the process. The survey included both local and regional markets, 
namely Breves Market (local) and Belém Market (regional). A sample of 20 traders, 10 in 
each market, was interviewed. Those samples represent small and large market sellers. 
Combining price and use information from the market survey with the household survey 
allows several different estimations of the value of products. Respondents were chosen 
according to the specific product selected for the market survey and willingness to respond to 
the questionnaire after a careful explanation of the study’s purpose. 
 
The Data Processing consists of coding, editing, tabulating and recombining the evidences to 
address the initial proportion of the study. The use of combined methods was useful in 
gathering required data for the study, but presenting these methods in a consolidated manner 
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was a difficult task because of different measurement levels. The measurement problem 
became complicated when data collected through different methods were used for explaining 
one particular issue. On the basis of collected data output tables were prepared. The data were 
sorted by topic and local units of measurement were brought into the decimal systems and 
then tabulated in general-purpose tables to present a summary overview.  
 
After the whole data collection, a coding process was made. The Coding represents ways of 
reducing answers to a form that was placed in a variable-by-case matrix and which was thus 
amenable to survey methods of data analysis. The essence of coding was giving a number of 
each answered question. Each answer to a particular question was given a distinctive code. 
This code was fed into the computer and the number thereafter represents a particular 
response to a given question. It was often necessary to develop a set of codes based on the 
responses obtained in the survey.  
 
The first step in developing these codes was to be sure of the purpose of the questions. This 
was followed by the examination of 60 questionnaires (80 questions in each) and seeing if 
these would fall into broad groupings. Once this was done, the more specific responses were 
placed under the broad headings and assigned specific codes. When developing these codes, 
there was an attempt trial to make the categories and codes flexible so that additional codes 
could be added later, as more questionnaires were examined. For some variables such as age, 
income, number of children and so on, the household’s answers were already in numerical 
form so it was not necessary to convert the answer into a code. The qualitative and 
quantitative data accumulated from the household survey were tabulated, processed and 
analysed using the Microsoft Excel software.  
 
 
The survey followed the principle of Triangulation or crosschecking. Triangulation here 
simply means fathering data about a particular topic from a variety of different sources, using 
a variety of data-gathering methods (FAO 1989, p.16). If the same data was heard repeatedly, 
it was likely to be correct. The trick in using crosschecking was to be sure that the information 
was accurately coming from different sources. Any finding or conclusion was likely to be 
much more convincing and accurate if it was based on several different sources of 
information. By using the triangulation method, the feeling was that more reliable data were 
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obtained, particularly on topics like prices of products bought and sold by private traders, 
rates, and forest dweller production.  
 
The result of the survey was to get an overview of the situation. The models of Forest 
Dwelling Household Systems in the Terra Firme and Várzea localities were derived. The 
structure and functioning of the household, the difficulties and potentials of people on 
property status farming were understood. The opinions of local people on products allocation 
were also obtained.  
 
 
4.2.3 Analysis of Results 
 
Forest Dwelling Household Systems Analysis 
 
It was desirable to carry out this research in this sequence in order to analyse the system of the 
Forest Dwellers Communities (in the Terra Firme and Várzea regions) before summarising it 
by calculating the means. According to UPTON (1996, p. 259), this is the only way in which 
variations between Forest Dwellers are assessed. Having considered the data presentation it 
was important to turn to the prior question of analysis of the Forest Dwelling Household 
System in different communities. Apart from the assessment of households’ attitude and 
objectives, these consisted of qualitative and quantitative data on the Forest Dwelling 
Household System, the resource base, cropping patterns, forest products and measures of 
inputs, outputs, costs and returns. Variables are estimated for farming systems plots and 
activities.  
 
The identification of the Forest Dwelling Household System in the Terra Firme and Várzea 
communities based on forest, cropping and house garden activities were obtained from 
different types of variables such as: 
 
a) present production volume of relevant raw material; 
b) present amount of subsistence production; 
c) present amount of marketed production; 
d) present production processed locally; 
e) information on the financial viability of the activities; 
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f) information on the major constraints faced by producers. 
 
The households were structured in groups according to their existing production systems 
(house garden, cropping and forest extraction) activities. The next step was to carry out an 
analysis of the selected priorities in order to identify key household’s constraints and 
preliminary ideas on how to help overcome these constraints. A diagnosis of the production 
system is the first part of the analysis of the entire Forest Dwelling Household System. The 
assessment of available resources and the combination of house gardening, cropping and 
forest extraction activities are a set of tables under the headings of land, labour and capital. 
The methodology used for calculating man-days needed per activity for manioc cultivation is 
based on GOUVEIA et al. (1997, p. 8). 
 
 
Household Financial Analysis 
 
The analytic framework adopted to examine the financial performance of the household was 
based on the total household production value. Data on purchases and sales of forest products 
were needed for evaluating the financial position of the household and to provide data for 
evaluating the inputs and outputs. Income is defined here as the total revenues minus the total 
costs (LEONES and ROZELLE 1991). Income is an important indicator of household well 
being (WOLLENBER and NAWIR 1998, p. 157). Analysis of the portion of households’ 
income can provide insights about household strategies and resource management (MARY 
and MICHON 1987; FALCONER and ARNOLD 1989; MALHOTRA et al. 1991; 
ANDERSON 1992; PELUSO 1992; EMERTON 1996). The importance of data on purchase 
and sales depends upon the households’ attitudes to cash and subsistence production. To 
examine the range used for measuring household income among forest dwellers, a summary 
of income data and methods reported in South America is presented in Table 02. 
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Table 02: Income data and methods reported for households in South America  
 
Type of income 
described 
Location Sample Identification of 
products used or 
collected 
Determination of value Costs and their 
calculation 
Annual income Reference 
Monetary household 
income, forest and 
fallow goods 
Iquitos market area, Peru 
(Amazon) 
13 villages, surveyed, 5-
10 households in each 
Recall interviews 
products classified by 
origin from forest/fallow 
Market price: income 
realised from sales 
Labour: not measured 
Other: transport costs 
goods 
2-85% of income 
from fallow or 
forest 
PADOCH 
1988 
Value of market 
products from 3 ha 
Jatun Sacha Biological 
Station, Ecuador 
(Amazon) 
7 fruits, 3 medicinal 
barks and 1 resin species 
from 3 one-hectare plots 
Botanic inventory, 
market verification; 
interviews in forest with 
8 local collectors to 
estimate annual yield 
Market prices: 
observations, interviews 
with buyers and sellers, 
visit to 4 markets over 2 
years 
Labour: collection time 
based on recall 
interviews about hunting 
trips; calculated average 
of 13.4 man hours per 
animal killed; assumed 
30% wastage for other 
species. 
M$162 million per 
year for all 
Sarawak for 
income related to 
hunting 
CALDECOT
T 1988 
Value of marketable 
products from 1 ha 
Mishana, Peru 
(Amazon) 
7 edible fruits, 4 palms, 
rubber, 60 trees species 
in 1 ha plot 
Botanic inventory, 
market verification. 
Market price: Average 
retail prices collected by 
monthly market surveys; 
information from bank 
for rubber prices; and 4 
sawmills for timber 
prices. 
Labour: collection time 
based on interviews and 
direct observation; used 
min. Daily wage in Peru. 
Other: assumed 
transport costs of 30% 
total market value for 
fruit and latex; used 
estimate of 40% of 
timber value for timber 
extraction costs. 
NTFP total 
$698/ha, net: 
$422/ha, timber 
$310/ha per 20 yrs 
PETERS et 
al. 1989 
Monetary household 
income from açaí, 
cocoa, and rubber  
Combu Island, Pará 
State, Brazil (Amazon 
estuary) 
5 households over 5 
years (1984-88), 87 
households from 
community of 98 
Production record of 
landowner (half of all 
production given to 
landowner by users). 
General questionnaire 
Market price: monthly 
revenues from sales, 
based on production 
records of landowner 
Not reported Average gross 
income $3172 per 
household 
ANDERSON 
& IORIS 
1992 
Use value of wild foods 
to households 
Amazonas State, 
Venezuela  
1 and 3 households from 
two Huottuja village: 
100% and 10% sample, 
observed from 12 
months 
Direct observation of 
food products collected; 
alternated between 
village with 4-5 days 
with each household in 
second village 
Combination: Market 
prices from monthly 
market surveys; 
substitute prices for 
products not in market; 
products without market 
prices or substitutes not 
included. Prices were 
applied on a monthly 
basis to products 
collected. 
Labour: collection and 
transportation time, 
using local wage rate. 
Other: shot gun shells 
and fish hook costs, but 
not funs, machetes or 
fish lines. Transport cost 
not included since food 
is for consumption. 
$4696 and $1902 
per household in 
each of two 
villages 
respectively 
MELNYK & 
BELL 1996 
Source: Modified after WOLLENBERG & NAWIR, (1998, p. 162) 
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All studies quantify income, although some used incomes to calculate forest value rather than 
household income. The cases demonstrate insights and innovations in practice that might be 
useful to other researchers. They show the suitability of different techniques for different 
purposes, where each has its own trade-offs. There are trade-offs among the quantity of 
information collected, the way it is collected, the sample size and the resulting accuracy, 
precision and generalise ability. In addition to information available from the case studies, the 
authors illustrate several points with their experiences from studying income and livelihoods 
among forest villagers. 
 
In this research, the tools here focus on collecting primary data. Secondary income data, 
available from government census information and national income accounts, were a poor 
estimate of most households’ actual incomes. The products accounted for in government 
surveys were openly traded and cultivated products rather than consumed, forest based or 
illegal. Precisely, it was also the lack of reliable secondary data that led the researcher to the 
need of primary income data.  
 
As households do not record financial and physical stocks and flows during a year, in order to 
establish income and cash budget, data had to be collected by interviews. For some items 
bought and sold quantities as well as prices of sales and purchases could be directly 
determined by transforming local measures into metric measures. For items frequently bought 
and sold, annual estimates were based on data about quantities and/or values in the week 
before the interview took place. This procedure facilitated the households to remember what 
they were asked. Obviously they were not able to recall how much they spend for food and 
non-food items throughout a year if purchases are done currently. To fill up this gap, the 
average food costs for the region found at the DIEESE (2000) was used. 
 
The financial data such as products prices, consumption, expenses, revenue and income, were 
tabulated and included in a database so that analysis on the value of the products at the source 
and in nearby markets, costs of inputs, and relationships among the productive and 
commercialisation chains were made. 
 
Attention was given to how the study addresses two challenges characteristic of the Forest 
Dweller based income. First, the large numbers of products, the irregularity or 
unpredictability of their collection and their geographical dispersion make data collection time 
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consuming and costly. Second, as households tend to be remote and far from markets, there 
was a higher likelihood that the value villagers assign to products reflects a mix of value 
systems, including market exchange, monetary transfer, barter, use and reciprocity potential 
(CAMPBEL et al. 1995). 
 
Being conducted in an area of subsistence economy, the study analyses the overall 
components of the FDHHS during the survey year. According to FISK (1975), the value of 
subsistence output can be estimated using the average market prices of a particular product if 
it is traded locally. The amount of cash available for meeting all payments related to the 
Forest Dwelling Household System was measured.  
 
Forest dwellers extract and collect from one to a hundred of products and depend on a few as 
source of income. One of the most effective ways of focusing studies of household income 
was to limit the number of products investigated. The extent to which this was possible 
depends on the study’s purpose. In this research five products were selected and are 
investigated in detail: manioc, timber, açaí fruit, palm heart, and charcoal. The reason for 
choosing those mentioned products is that they are the most extracted and collected by 
households in the studied communities. The research focus was already a clear prior 
understanding of an overall income structure (sources, quantities, distribution) and the role of 
the selected products to the households. Through this the study focuses on market products, 
which reduce significantly the number of items for which data had to be collected.  
 
The basis for making useful estimates of the number of people who draw on forest, cropping 
and house garden outputs for a specified proportion of their inputs is relevant to the forest 
dweller system. Relatively few studies record the number of users, especially if much of that 
use was of subsistence nature, and even less on the magnitude or value of that use to the users. 
As most production, trade and use of products for household consumption occurs in the 
informal sector, much of it outside the market economy, very little was recorded at the local 
or regional departments. Even these frequently encounter difficulties in capturing accurate 
information on household incomes (because of people’s widespread reluctance to disclose 
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such information), in providing information about the value of subsistence uses, and in 
separating out that part of household incomes and costs that was attributable to forest, 
cropping and house garden activities.  
 
Production estimates presented are those reported by households, for the whole year 2000 
production. Prices are attributed as a function of market prices in the localities at the time of 
the study, but do not take account of price fluctuations during the year. Production costs 
comprise almost exclusively the work force, given the general absence of external inputs in 
the regional farming. They were considered for every individual household, the average 
income per year is estimated by cross-checking different households’ reports about total 
production harvested, consumed products, and expenses. 
 
The income earning structure of each household could be obtained from a sum of all gross 
margin from all activities (Net Household Income = Gross Margin of all production (crops, 
forest and house garden activities) – Total Costs (Fixed and Variable costs). 
 
There are procedures that must be used to calculate fixed and variable costs, depreciation 
costs or establishment costs. How these should be calculated is clarified in the following:  
 
1. Fixed Costs comprise all actual fixed costs such as energy, animal feed, transportation, 
food and Variable Costs all the prices that are not fix like tools; 
2. Depreciation costs of all durable devices that can still be used in the field. Depreciation 
costs were calculated linearly and on the basis of the number of years such devices are 
likely to last. 
3. The Interest Rate was set at the level of 6 per cent per annum. It is assumed that by setting 
it so, the household will have an “opportunity cost” in the form of some of the money 
which can be saved over the next years. The household would then be able to purchase 
and renew the old devices. 
 
Throughout the research, monetary values obtained in Brazilian currency are adjusted for 
inflation and converted to American Dollars, using the official exchange rate of the year 2000 
from US$ 1.00 = R$ 1.82 (www.oanda.com).  
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Marketing Analysis 
 
Producers and market traders were interviewed about the source of their products and the 
common types of marketing functions in which they were involved such as transporting, 
storing and processing. The analysis identifies the participants at each stage (collectors, 
processors, traders, market agents, etc). For each stage, it lists all steps involved: what was 
required to complete each stage. After identifying the main end markets, the analysis should 
describe each step from harvest, storage, processing, transporting, commercialising, to final 
consumers. This sequence is known as the product’s value chain (ATI 1995).  
 
When the information from this part of a sector market analysis was combined with the results 
of the rapid assessment of subsistence use, a picture emerges of: 1) who collects and uses 
forest products locally, 2) who gains from it and; 3) an estimate of what quantities were 
involved.  
 
The principal data searched in the market centre was:  
• products traded; 
• periods when the market operates; 
• daily volume traded by product;  
• household access to the market; 
• types of trades operating in the marketing; 
• number and size of traders; 
• marketing channels; 
• degree of specialisation in the market by product and function. 
 
The market product value is based on the average market price of the product in question. 
Temporal changes in market prices, harvest intensities, and production levels are not captured 
by static analyses. The degree of detail needed to formulate appropriate forest management 
strategies, suited to a range of users over different seasons in different forest zones (Terra 
Firme or Várzea) is demonstrated. This should provide a far more substantive set of data on 
which to base management and community development initiatives. Using market survey is a 
relevant technique for valuing forest, cropping and house garden products and resources in the 
Pará State, Amazon. 
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In the course of her field survey, the researcher faced two major limitations. These were: a) 
there were not any recorded documents or publications about those studied communities at the 
local/regional government, what made comparisons with previous years difficult; and b) acute 
transportation problems due to community locations. However, the results of the survey have 
not been greatly and negatively influenced by the above impediments. 
 
The second outcome comes after the results analyses and discussions. The quantitative 
production models from Terra Firme and Várzea communities could be developed after 
combining the qualitative with the quantitative information. 
 
 
4.3 Summary of the Results Analysis 
 
The results of the study presented in subsequent chapters have been organised in such a way 
that they clearly depict the linkages between the research components. Chapter five presents a 
briefing on the research sites with characterization of the study area and socio-economic 
attributes of the target villages. This chapter mainly presents an analysis of secondary data. 
Whenever necessary results of archival data analysis were complemented and contrasted with 
firsthand data collected during the fieldwork. 
 
Chapter six discusses the Forest Dwelling Household System in details including different 
production lines and actors involved. There was the attempt made to identify and classify the 
Terra Firme and Várzea Systems and reveal apparent constraints of each region and activities 
done. The main five products were analysed and the management explained according to 
different sub-systems of house gardening, cropping and forest extraction. For obtaining the 
expected outcomes, the researcher used the qualitative and quantitative production models to 
clarify and crosscheck how the whole Forest Dwelling Household System functions. A 
summary of the major findings regarding production system and distinct production lines in 
both regions is presented. 
 
Having this picture, the next step was to analyse the financial return of the main products in 
chapter seven. The total forest dweller production, revenue, consumption, expenses, and 
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income is also exhibited. It also presents an assumed cash flow analysis of the production in 
the Terra Firme and Várzea communities.  
 
Chapter eight contains the marketing analysis of the forest dwelling household systems, 
presenting the marketing structure with the main chain. A description of the two main market 
(local and regional) centres is presented. The marketing analysis complements the research 
providing important information about the whole product chain. Chapter nine presents the 
main conclusions and recommendations for further improvements. Those consecutive steps 
are needed to provide a structural analysis of the whole forest dwelling household system. 
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
49
CHAPTER 5 
BRIEFING ON THE RESEARCH SITES 
 
5.1 Localisation 
 
5.1.1 Brazil  
 
Brazil is the largest of the Latin American countries. Covering nearly half (47.3%) of the 
continent of South America, it occupies an area of 3,286,470 sq. miles (8,511,965 km²). 
Except for a small number of islands, Brazil consists of a single, unbroken landmass, (LYNN 
1998) Figure 06. 
  Source: www.countryreports.org/brazil.htm  
Figure 06: Brazil location map 
 
Brazil is divided into the five Administrative Regions North, Northeast, Southeast, South and 
Central West and organised as a Federal Republic comprising 27 Federal States (VON 
BARATTA 1999; LYNN 1998; SOUZA 1996; KOHLHEPP 1994). The Europeans started to 
invade the South American Continent about 500 years ago during the late Middle Ages and 
Renaissance Period of Europe. A majority was of Portuguese origin. More waves of European 
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immigrants followed during the next five centuries. Today 15 % Portuguese, 11 % Italian, 10 
% Spanish and 3 % German descendants form part of the Brazilian population. The African 
peoples were deported as slaves by - among others - Portuguese conquerors. They were 
mostly carried off from the sub-Saharan coastline of West Africa. Their descendants figure 
out at 11 % of the actual population of Brazil. 45 % of the Brazilians are of mixed origin. An 
important minority are Japanese immigrants with a number of about one million humans 
(KOHLHEPP 1994; VON BARATTA 1999). 
 
With a number of 163,689,000 inhabitants Brazil ranks on place five of the world’s countries. 
The population has been rising rapidly over the last years in the urban and rural areas. The 
proportion of urban citizens has been increasing as comparable to the rural population (Figure 
07). 
 
 
 
 
 
 
 
 
 
 
 
Source: IBGE (2000) 
 Figure 07: Population distribution in the last years in Brazil  
 
The population is concentrated along the Atlantic coastal areas of the south-eastern and north-
eastern states. Brazil’s total population doubled between 1960 and 1990 to surpass 150 
million. Its rural population during this period, however, apparently decreased from 39 
million to about 35 million, (FAO 1988). 40 years ago Brazil was still a predominantly rural 
society (LYNN 1998, p. 52). Due to internal migration two-thirds of Brazilians live in large 
urban areas nowadays. The declining infrastructure and economic gradient from South to 
North and city to rural area is a characteristic feature of the socio-economic reality of modern 
Brazil (GOODMAN 1989; KATZMAN 1989).  
 
0
10
20
30
40
50
60
70
80
90
1980 1990 1996 2000
Years
Po
pu
la
tio
n 
(%
)
Urban Rural
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
51
Brazil contains some 3.7 million km² of tropical moist forest – almost 27 percent of the 
remaining global stock. Its tropical forest endowment and its importance to global 
biodiversity are unparalleled in the world (LELE et al. 2000). The humid tropics of Brazilian 
Amazon are divided into two principal physiographical zones: the Amazon elevation and the 
Pleistocene alluvial floodplain. The elevation constitutes the Terra Firme that represents 5/6 
of the region, estimatively 365 million ha. Its soils display good physical properties, but in 
general are characterised by chemical deficiencies. In the alluvial floodplain, the Várzeas of 
Amazon River and its affluent are found. Their utilisable area is estimated at about 19 million 
ha of which the majority of soils is characterised by medium and high natural fertility, 
however suffering a restriction of its continuous utilisation because of periodical high water of 
in average 4 to 5 months caused by Várzea flooding rivers (SOUZA 1996). 
 
 
5.1.2 Pará State 
 
The Pará State is the second biggest Brazilian State, with a surface of 1.248.042 km² (15% of 
the national territory) and a demographic density of 5,2 inhabitants per km². In 1991, it was a 
population approximately of 4,9 million, 52% living in the urban area and 48% living in a 
rural area (NAGAISHI et al. 1998). 
 
The State of Pará – the gate to the Amazon – has one of the most beautiful landscapes ever 
seen in our globe. There are hundreds of miles of rivers, forests, native beaches and hundreds 
of islands surrounded by luxurious flora and wilderness. Its strategically location in the north 
Region of Amazon makes its geography of great importance to the Federation. Its is bathed by 
the Atlantic Ocean all along its 562 km of cost, which has a varied vegetation of many 
species, rich in wilderness and with countless rivers, creeks and lakes. The climate is hot and 
humid, varying between the rainy seasons and the months of low fluvial degrees.  
 
The land use distribution in the state is presented in Figure 08. 
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Source: IBGE (1995/1996)  
Figure 08: Categories of land use in Pará State 
 
The description of each area of the establishments according to use is explained according 
IBGE as: 
Permanent crops – comprising the area planted or being prepared for planting long-term 
crops that after harvesting do not require new seeding and keep producing during successive 
years. Areas occupied by nurseries of permanent-crops seedlings have been included in this 
category. 
Temporary crops – included the area planted or being prepared for planting short-term 
(usually less than one year) and requiring new seeding after each harvesting. Also included in 
this category were areas with green fodder to be cut. 
Natural pasture – formed by areas suitable for grazing, not planted, even those receiving 
some kind of treatment. 
Planted pastures – included areas especially cultivated for grazing. 
Natural forest – formed by areas with natural forest and woods used for extracting products 
or preserved as forest reservations. 
Planted forest – comprised areas cultivated or being prepared for planting forest essences 
(black acacia, eucalyptus, pine etc), including the areas occupied by seedling nurseries of 
forest essences. 
Fallow land – land habitually used for planting temporary crops, which were left 
uncultivated, for a period not longer than four years counting form the last year it was utilised.  
Productive land not in use – those areas suitable for crops, pasture or forest which were not 
being used to such ends. Land use during more than four years was included here. 
1% 2% 2% 7%
27%
53%
1% 7%
Permanent crops Temporary crops
Fallow land Natural Pasture
Planted Pasture Natural Forest
Planted Forest Productive land not in use
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The location of the researched areas are presented in Figure 09. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.governodopara.pa.gov.br 
Figure 09: Locations of the field work in Pará State 
 
The field work for this study was carried out in four communities located in municipalities of 
Acará and Breves, Pará State, in the North of Brazil. Acará municipality covers a total area of 
4,344.18 km² and has a population of 52,126 inhabitants, with 9,745 living in the urban area 
and 42,381 living the rural area. Acará is distant 100 km from Belém City, with the 
geographic co-ordinates 01º 57’ 36’’ latitude S and 48º 11’ 51’’ longitude W, (ACEVEDO 
MARIN 1999, p. 36).  
 
Breves covers a total area of 9,557.58 km² and has a population of 80,158 inhabitants, with 
40,325 living in the urban area and 39,873 in the rural area (IBGE, 2000). Breves 
municipality is distant 420 km from Belém City, with the geographic co-ordinates 01º 40’ 
57’’ latitude S and 50º 28’ 48’’ longitude W.  
Várzea Communities 
 
Terra Firme Community 
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5.1.3 Research site 
 
Itacoã Community – Terra Firme Region 
 
The dwelling Itacoã is located about 100 km east of Belém. It belongs to the municipality of 
Acará and comprises 60 homesteads. Access is possible by individually hired local boat from 
the small secondary market harbour Porto da Palha in Belém City. Itacoã community is 
reached by a 2 hours boat trip. Itacoã is a forest dwelling in the Terra Firme (upland) region. 
The homesteads are situated on the elevated landscape without any daily or seasonal 
inundation by the neighbouring Capim-mirim river of the Guamá river system. The 
homesteads are scattered and hidden in the forest (Photo 01).  
 
Photographer: dos Santos, 2000 
Photo 01: Dweller’s house in Itacoã, Terra Firme community  
 
Due to its elevated geomorphological landscape level, the Terra Firme is a comparatively 
stable ecosystem concerning its spatial structure. Since the Tertiary age, about 50 million 
years of continuous weathering under the conditions of a wet tropical lowland climate have 
formed extremely nutrient poor soils which belong to the poorest soils on earth (IRION 1984; 
JUNK 1984; SIOLI 1984). 
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Terra Firme soils in the studied area belongs to these poor soil types, namely ferralsols and 
acrisols according to the FAO-UNESCO classification of soils (DRIESSEN and DUDAL 
1991). Their profiles are strongly weathered, frequently some hundred metres deep. In some 
locations tropical podzols can be encountered which are extremely poor in nutrients. What 
remained of the nutrients is now totally contained in the living biomass of the forest 
ecosystem and circulates through the generations of its organisms in a tight recycling system. 
The well-known Brazil nut (Bertholletia excelsa), e.g., is a characteristic tall growing tree 
species of Terra Firme forests (MÜLLER, 1995) with multipurpose functions. MURÇA 
PIRES (1973) mentions the Brazil nut and the Babaçu palm (Attalea speciosa) - association as 
a characteristic forest type of Terra Firme regions.  
 
The rivers, creeks, brooks and channels originating from closed Terra Firme forests carry 
nearly no suspension load other than humine-acids from the thin humus layer on top of the 
poor mineral soil. Thus, through their humine-acid richness, these Terra Firme waters are 
characterised by a black colour. Accordingly they belong to the river type of black water 
rivers which are characterised by an acid pH-value of 3.8 to 4.9, dystrophy nutrient 
household, poorness in flora and fauna and general absence of malaria, because the larvae of 
the Anopheles darlingi fly, a main vector of the disease, cannot develop in these acid waters 
(SIOLI 1983, 1984; MILWARD DE ANDRADE 1984; FURCH 1997). 
 
The extremely poor nutrient content of Terra Firme soils is neither renewed from outside, nor 
by the weathering of bedrock. In this way, the forest has made itself independent of nutrient 
supply from the soils. Additional exceeding bio-production is not possible (SIOLI 1984). 
 
In spite of its unfavourable conditions, humans have long lived on the resources of the 
forested Terra Firme, too, first following a pure hunting and gathering livelihood strategy, 
later on adding agroforestry, animal husbandry and agriculture to their livelihood activities. 
The slash and burn method had to be coupled with a shifting cultivation because the poor 
Terra Firme soils exhaust after 2 to 3 years of agricultural utilisation. The deeper reason 
behind is the fact that the Terra Firme soils are not only extremely poor in nutrients, but also 
contain up to 80 % or more of fine quartz, while the only clay-mineral present is kaolinite 
(IRION 1984), and has a low adsorption and cation exchange capacity. This means that the 
nutrients of the slash and burn ashes adhere only little to the clay particles of the kaolinite. 
They are easily washed out by the rains and taken via ground water and surface runoff to 
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creeks, rivers and finally to the Várzea or to the Atlantic Ocean where they are irretrievably 
lost for the Terra Firme ecosystem.  
 
Nevertheless, SIOLI (1984) regards the old style slash and burn shifting cultivation as staying 
within the buffer capacity of the Terra Firme ecosystem provided that the population and 
immigration pressure is not too high, the size of the shifting slash and burn land parcels is 
small and their distance from one another far enough, so that they are only “needle-picks“ to 
the coherent forest, and heal without leaving scars. These conditions, however, are supposed 
to be reality only in remote areas which are undisturbed by cash oriented livelihood activities 
like, e.g., mining or cattle ranching, is not the case of the researched fields. 
 
 
Monte Tabor, Manoel Carneiro and Nova Santa Cruz Communities – Várzea 
Region 
 
Monte Tabor, Manoel Carneiro and Nova Santa Cruz belong to the municipality of Breves, 
the “capital of Islands“. Breves is situated about 420 km west of Belém. It is reached by a 14 
hours line boat trip from Belém. The three neighbouring Várzea dwellings take part of the 
white-water floodplain of Parauau river, also called Breves river. They are located 30 km west 
of Breves City. Access is only possible by individually hired local boats in a 5 hours boat trip 
from Breves City. Photo 02 shows one of the Várzea communities investigated. 
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 Photographer: dos Santos, 2000 
Photo 02: Dweller’s house in Monte Tabor, a Várzea Community 
 
Monte Tabor, Manoel Carneiro and Nova Santa Cruz are very closely neighbouring small 
dwellings and share the endowment factors of the same Várzea area. The Várzea of Parauau 
river is part of the larger fluvio-marine floodplain of the brackish Pará river system, which 
represents the southern part of the Amazon estuary. The three investigated dwellings are 
flooded daily by the tides of the Atlantic Ocean. The daily vacillation of water level amounts 
about one metre. During the annual rainy season the water level in general is higher varying 
from 5 to 15 meters than during the dry season. 
 
The Várzea is occupied in large measure by small holders raising subsistence crops and 
extracting forest products as fiber such as jute (Corchorus spp.) and malva (Malva 
rotundifolia L.) (FEARNSIDE in ANDERSON 1990, p. 244). The Holocene alluvial Várzea 
is a complex system of lakes, rivers, channels, backwaters, islands and levees which holds 
part of the river-water during the floods, returning it, when the river level goes down. The 
Várzea is constantly being built, destroyed and rebuilt by its white water rivers in a steadily 
repeated process. Thus it is a dynamic system concerning its spatial structure (SIOLI 1984).  
 
The white water rivers, which form the Várzea, originate in the range of mountains, mostly in 
the Andes which border the Amazon basin in the West. This river type is characterised by 
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turbid waters, pH-value of 6.2 to 7.2, richness in flora and fauna including larvae of malaria-
mosquito and an eutroph nutrient. These rivers carry a rich loamy suspension load from their 
headwaters downstream. Their nutrient rich suspension load contains a high-activity clay-
mineral assemblage of predominantly illite and montmorillonite. The deposition of the same 
causes the generally high fertility of the Várzea soils (SIOLI 1983, 1984; IRION 1984).  
 
It has to be distinguished between the different Várzea soil types. In the Várzea, fluvisoils 
prevail. According to the FAO-UNESCO classification of soils (DRIESSEN and DUDAL 
1991), the fluvisoils which correspond to the Gley Salino soils s.l. of the Brazilian 
classification, shows a young AC-profile which is stratified by yearly inundations but 
represents an unstructured and undifferentiated stage of soil evolution. These soil types are 
characterised by detrimental percentages of salts, sodium, magnesium and/or sulphides of the 
Atlantic Ocean which make their agricultural use very restricted (SOMBROEK 1984, p.533; 
LIMA et al. 2000). This soil type represents the nutrient richness and high fertility of most of 
the Várzea areas. 
 
On the other side, these authors point to the fluviatile influence of the nutrient-rich ochre-
coloured fresh-waters of the Amazon River, Pará River (Breves-upwards) and other white 
water rivers in the western part of the Amazonian Várzea floodplain. Concerning its nutrient, 
the Várzea represents to be a through-flow system (SIOLI 1984, p. 688). Their nutrient rich 
suspension load is deposited periodically during the annual flood pulse. This nutrient 
deposition is additionally enforced the year round through the tides of the Atlantic Ocean 
which slow down the stream velocity and thus increase the deposition rate.  
 
The Várzea landscape is the periodically inundated floodplain of white water rivers with 
characteristic ochre-coloured waters. Thus the Várzea floodplain is a pulsing system between 
terrestrial and aquatic phase (JUNK 1997, p. 8 ff.). The specific Várzea types are classified by 
LIMA et al. (2000) as Várzea of Brazilian Amazon under fluvio-marine influence. With this 
term they point on one side to the significant influence of marine salty and brackish Atlantic 
Ocean water on the Várzea soils of the Atlantic coastline, the Pará river system up to Breves 
(300 km upstream) and Eastern Marajó Island which is the biggest fresh water island on earth 
in the huge delta funnel of the Amazon river.  
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The Várzea of the Amazon region has been, since early times, a privileged zone for the life of 
former Indian populations (MEGGERS 1984, p. 627-648). In the eastern part of Amazon the 
evidences date back to only 3,000 years B.C. Obviously, these indigenous populations 
practised already agriculture as an additional and prominent sub-system to the hunting and 
gathering sub-system within their overall system of livelihood strategy (TOURINHO and 
MIRANDA DOS SANTOS 2000). The chronicles of the first European explorers report a 
surprisingly high population density on the banks of Amazonian white water rivers and a rich 
food supply. A variety of wild and cultivated plants are used.  
    
Even today after the decimation of the indigenous peoples by the Portuguese conquerors, the 
natural embankments of the Várzea are the most densely inhabited part of Amazon. White 
water rivers and their associated Várzea areas provide 90 % of the total catch of the 
Amazonian inland fisheries. The dwelling huts of the caboclos who are of mixed Indian and 
European origin are mostly built on piles. The caboclo huts do not form villages but are 
individually distributed along the banks of the white rivers i.e. side-arms (SIOLI 1984, p. 688 
f.). No shifting cultivation is necessary on the fertile Várzea sites because of their constantly 
renewed fertility by nutrient rich depositions.  
 
Regarding to land tenure in Várzea areas, land without individual property title is state land. 
This holds true of the majority of investigated areas. The general process of settling is the 
following: new riverine settlers claim an area as common property by clearing a plot, building 
pile-works and making a living on the surrounding environment. If there is no land conflict 
with other users, the new settlers manage the land as common property. This property, 
however, can not be regarded as ensured because written property titles are missing. 
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CHAPTER 6 
FOREST DWELLING HOUSEHOLD SYSTEM ANALYSIS  
 
6.1 Terra Firme Community 
 
6.1.1 Descriptive Model 
 
The Forest Dwelling Household Systems are characterised by a diversity of activities, which 
are carried out on, out and off-farm. The sub-systems are marked predominantly by house 
gardening, cropping and forest extraction activities. In the house garden, the dwellers deal 
with livestock rearing, manioc leaves separation, fruit collection; in cropping, with manioc 
cultivation and açaí fruit gathering, handcraft, and charcoal production in the forest. The 
combination of those activities is made according to household skills related to each activity 
and the natural resource available. The Forest Dwelling Household Systems descriptive 
model, as represented by the different activities, is presented in Figure 10.  
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Source: Field Research, 2000 
Figure 10: Forest Dwelling Household System in the Terra Firme community 
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On-farm activities include the ones made in the house compound and garden. Out-farm 
operation includes all production activities not taken on-farm, but outside such as communal, 
state, and/or open access land according to the results of the interviews. The off-farm activity 
is either paid work or self-business that helps people to get income outside their on-farm and 
out-farm operations. The off-farm activities are weeding, planting, harvesting that the 
household pays to others, usually the neighbours, in case they cannot do these activities. The 
households paying extra workers are the ones who do not have anyone at home to do these 
activities, they are the older where the children already left from home. On, out and off-farm 
activities support life as they provide consumed products and cash for daily expenses.  
 
The household consumes 71% of the total proportion (n = 48). The products are used both for 
home consumption and for sale, but the commercialisation proportion differs from each other. 
However, it is clear that all components interact with each other to ensure the existence of the 
entire system and to characterise the household sub-system. With the overview of the whole 
forest dwelling household system, it was possible to identify and analyse the single 
production systems activities. 
 
From the group discussions, data about the duration and distribution of the activities 
throughout the year could be processed resulting in Table 03. 
 
Table 03: Working calendar for all forest dwelling activities in the Terra Firme community 
Month 
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Manioc ♣  ♣  ♣   ♣ ☼ ☼ ♦ ♦ 
Manioc 
leaves 
♣  ♣  ♣   ♣ ☼ ☼ ♦ ♦ 
Açaí Fruit   ☼ ☼ ☼ ☼  ☼ ☼ ☼ ☼ ☼ 
Charcoal      ☼ ☼ ☼ ☼ ☼ ☼  
Handcraft  ☼ ☼ ☼ ☼ ☼ ☼ ☼ ☼ ☼ ☼ ☼ ☼ 
Fruits ☼ ☼ ☼          
Livestock ● ● ● ● ● ● ● ● ● ● ● ● 
♣ Weeding; ♦ planting; ☼ harvesting; ● raising  
Source: Field Study, 2000 
 
Based on the results of the survey for the various activities, the annual working calendar has 
different work possibilities, depending on the availability of natural resources. The 
households usually combine different activities trying to supply their necessities in terms of 
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goods and/or cash. The activities are seasonal or year-round, or may be occasional when 
supplementary cash income is needed.  
 
There are several dimensions to the seasonality of products. Charcoal production, fruits and 
açaí gathering activities are seasonal mostly because they can only be made at certain times of 
the year. The fluctuation in timing of other activities is dictated by the seasonality of other 
activities, such as demand for baskets needed at harvest time of açaí fruit and manioc leaves, 
commercialised during a specific period, according to regional festivities. Manioc cultivation 
is also linked to fluctuations in availability of labour, and declines when other activities are 
also taking place. These pressures often work in conjunction, within sequences in which one 
activity’s output becomes another’s input – e.g., generating food and income.  
 
6.1.2 Resource Base 
 
Household Size  
 
One of the most important criteria of the forest dweller household operation is their size, i.e. 
the number of people involved in the activities. 48 households were surveyed in the 
community (80% of all households). This number represents 100% of the households dealing 
with forest extraction and cropping activities in the studied community. 
 
The household’s size has two aspects: one is the number of people that are directly supported 
by the Forest Dwelling Household System i.e. the size of the consumption unit, and the other 
is the number of people involved in the productive activities i.e. the household’s labour 
capacity. To determine the consumption unit, every household enumerated the number of 
household members. Household members include the children, parents, grandparents, cousins, 
or other relatives. Figure 11 highlights the average number of household members per 
household.  
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Source: Field Research, 2000 
Figure 11: Distribution of groups by number of household members  
 
The average number of household members per household is five people. The number of 
household members influences what is collected, how it is being used, and the amount of 
home consumption in the household. There is a high variance among households concerning 
the number of children and the other relatives living with the households. The household 
composition in the studied community shows that 85% represents the husband as the head of 
the household. Only 2% have the wife and 13% the child (son or daughter) as the household 
head.  
 
Figure 12 shows the distribution of household head over age groups.  
 
 
 
 
 
 
 
 
 
 
 
Source: Field research, 2000. 
Figure 12: Distribution of households heads by age groups 
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Age distribution of the household heads plays an important role in productive activities due to 
the fact that it shows the level of work force per household. The minimum and maximum age 
of household heads are 17 and 71 years old, respectively. Regarding the household origin, 
there are two groups, born at the community (94%) or in other locations (6%). This reveals 
the different influences throughout the migration of households to the studied area. The 
amount of time that any household has been part of the community was of particular 
importance in accounting for variable access to resources and differences in farming patterns. 
 
As regards marital status, Figure 13 presents the survey distribution.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field research, 2000 
Figure 13: Distribution of household heads’ marital status  
 
This high rate of married household is explained by the fact that people attach high values to 
married status especially due to the religiosity influence. Regarding religion, Protestant and 
Catholic are the main religions in the studied community, 25% and 67% respectively. The 
studied households have a low education status, where at least 85% of the households heads 
have only elementary school or even less basic education. The household education was often 
discontinued only after four or five years at elementary school. They usually tend to think that 
having a high educational status does not make significant differences when earning an 
income either from their own farm or outside. 
 
46%
17%
33%
4%
Married Single Living together Widow/separated
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
66
Nourishment and health situation of the dwellers are stable during the course of the year 
because Terra Firme dwelling is not subjected to the direct influence of the inundations. Cold, 
fever and diarrhoea are the main sicknesses throughout the year. Snakebites are very 
common: serpents already bit 71 % of the respondents. Every snake in sight is killed by the 
forest dwellers as a habit. In order to treat their sicknesses and snakebites, 44% of the 
respondents apply solely home made medicaments, 10 % use exclusively pharmaceutical ones 
and 46% use both.  
 
 
Labour Force 
 
Household labour force depends on the size and composition of the household. The head of 
the household has his/her household members as unpaid family workers; they perform 
different house gardening, cropping and forest extraction activities according to his/her 
command and under his/her control. A commonly practised way of assessment consists in 
converting the household members into Man Equivalents (ME) or similar standards. Different 
models have been provided to convert the labour capacity of children of different ages and 
aged people as well into the working capacity of a male adult worker. The conversion factors 
are necessarily subjective and thus somewhat arbitrary. The conversion factors chosen in this 
study are shown in Appendix 03. The labour force calculated for households is presented in 
Figure 14. 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 14: Distribution of man equivalent forces per household 
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The total average labour force per household is 2.5 ME. The parents (father and mother) 
present different ME according to the labour capacity of each sex and age, what differs also 
by the children distribution. The household provides from 0.8 up to 6.4 ME. The allocation of 
the household labour force could only be roughly estimated. The term man equivalent should 
not divert one from the fact that mainly women are involved in various activities. The so 
compiled average number of people per activity is two. The labour force origin results from 
household members (98%) or neighbours (2%). This means that household members are 
involved in all activities.  
 
In order to assess labour force per year households were asked about the daily field work 
hours during labour peak and slack periods. Starting hours and working time ends, including 
breaks, were inquired. Hours spent according to single activities in house gardening, cropping 
or forest extraction activities invested by household members were difficult to calculate since 
activities frequently overlap. The annual working hours per household are presented in Figure 
15.  
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 15: Distribution of the total annual working hours per household 
 
The number of hours spent in harvesting is dependent on the yield which, in turn, is 
influenced by the time spent in cultivating and weeding. Furthermore, the marginal 
productivity per working hour varies from one season to another. According to observation, 
labour intensity is strongly seasonal. Since different crops and forest vary in their seasonal 
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labour requirements, particularly in its distribution, a mixture of productive activities is likely 
to give a more seasonal profile of labour needs and the concentration of labour is particularly 
acute. The results pointed that the general attitude of the household’s aims at achieving and 
maintaining a stable independent livelihood with minimum work input. 
 
 
Land Use and Tenure  
 
The household’s land used is very important, as it is the area in which the household 
production takes place. Land use in this research is the total amount of land under the control 
of the household. Land types that in most cases compete in the studied area are shifting 
cultivation, house garden and forest extraction. Much of the diverse land use could be seen as 
a reflection of the natural environment to which village households have access. At the same 
time land uses in the studied community are complementary, but, to a certain extent, they are 
also conflicting.  
 
In the Terra Firme, the land size by households is presented in Figure 16. 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 16: Distribution of land size worked per household  
 
The households informed a relatively similar amount of used area. The total average land size 
per household is about 0.81 hectare. In the land area, the household combines different 
activities like manioc cultivation with charcoal production, house compound with fruit tree 
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cultivation and manioc processing, among others. The bigger the land size the better the 
opportunity for the household to ensure food security. Another aspect regarding land use is 
the dispersed settlement pattern. The distance covered by households to gather or extract the 
different products are presented in Figure 17. 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 17: Distribution of the daily distance to the working area per household 
 
In the Terra Firme community the household live relatively close to their field. Time taken to 
reach fields, and transportation of products between fields and house compound vary from 0.5 
to 3.2 km. The distance to the worked area is an indicator of the natural resources and land 
disposability. With that information a worked range model could be drafted (Figure 18). 
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Figure 18: Household worked range in the Terra Firme community 
Source: Field Research, 2000 
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In the Terra Firme community, the distribution of houses within the settlement is individual. 
Each household has his/her own land and produces in this area and outside (common land). 
The households are independent from each other and not organised, as many of the 
communities in the Amazon region. The community area is covered by managed or 
unmanaged tracts of forest in various stages of succession. A typical holding is surrounded by 
a house garden, a zone of managed forest and a zone of unmanaged forest. The Terra Firme 
area has been modified by human influence in the reach of the forest dwellers: fruit trees and 
the multipurpose açaí palm are planted around the homesteads, and charcoal production is 
combined with manioc cultivation.  
 
Regarding to the land tenure where the activities are executed, all households informed that 
the areas are open access resources before they started to work on it (Appendix 04). In the 
course of further development, the forest dwellers expect private land tenure titles for the area 
they manage as common property since generations. Even if land use rights are not precisely 
defined families have de facto a kind of “ownership” of the land. None of the households has 
legal land document. Only 19% of the households report on land conflicts, as a result of the 
actual allocation system. 
 
 
6.1.3  Production System 
 
House Garden 
 
The house garden is an example of a traditional system, which involves the simultaneous 
cultivation of fruit trees, livestock raising and processing area. The house garden consists of a 
small area (from 0.13 to 0.5 ha) on-farm, surrounding the individual household dwelling. The 
composition and arrangement of a house garden is presented in Figure 19. 
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Source: Field Research, 2000 
Figure 19: Composition and arrangement of a typical house garden in the Terra Firme 
 
The gardens produce food, wood, and other goods for home consumption, as well as 
commercialisation. It is subject to a constant degree of management, including prior removal 
of at least part of the original forest trees and constant weeding of the under-store. It tended 
within a multi-storied structure around the homestead, and carefully managed over a period of 
generations. According to observation, the absence of trees near the house serves to protect it 
from falling trees, diminishes the occurrence of mosquitoes and permits drying of clothing, 
seeds, fishnets, and forest products.  
 
The house garden represents the central focus where fruits, livestock raising, crops, palms and 
timber species are planted and cultivated. These species are randomly scattered around but not 
far from the house, without regular pattern and spacing. There is no clear wire or wood fence 
between adjacent house gardens in all the houses, but people could identify their boundaries 
in trees and shrubs. The arboreal vegetation is relatively open and composed of a mixture of 
indigenous and exotic plants, the majority being cultivated.  
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The main fruit trees that compose the agroforestry system in the house garden are presented in 
Figure 20.  
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 Source: Field Research, 2000 
Figure 20: Distribution of households cultivating different fruit trees 
 
The cultivation of fruit trees such as cupuaçu (Theobroma grandiflorum), uxi (Endopleura uxi 
(Hub.) Cuatr.), pupunha (Bactris gasipaes H.B.K.), biribá (Rollinia mucosa (Jacq.) Baill.), 
bacaba (Oenocarpus bacaba Mart.), mango (Mangifera indica L.) and banana (Musa spp.) 
add diversity and flavour to the diet while providing protein, energy, vitamins and essential 
minerals to the household members. According to the households, the preference for fruit 
trees is higher because it brings a good income for the household during the rainy season, 
from January to June, when charcoal cannot be produced.  
 
The edible fruits are cultivated in the house garden or occur in the forest associated with tree 
species. They are consumed in many different food forms and, in minor scale, in the popular 
medicine. Some of the fruits like cupuaçu are well priced and exported to overseas by traders. 
The proximity to the regional market in Belém City favours the cultivation of fruit trees and 
harvest of fruits that are brought to the market in the same day, enabling the households to 
have more options of commercialisation. However, the results of the survey indicate that 50% 
of the households do not cultivate fruit trees in their house garden.  
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The fruit trees are mainly established by sowing; seedlings are raised only partially. The seeds 
are sown in the vicinity of the house compound. The seedlings are dug out and planted on 
prepared sites. Fruit trees are planted after the initiation of the rainy season, primarily in 
January. Households also produce additional herbs and medicinal plants as Alternanthera 
spp., Crotolaria spp., Lippia alba, Menta piperina, Ruta graviolens, Spilanthes acmella, 
Tagetes patula, Zingiber spp. among others to be consumed by them (Appendix 2).  
 
Regarding the processing area, it is located around five meters from the house compound, in 
the backside of the living house. It is a small hut without walls, which only has a roof, where 
the products are treated. It is used to produce manioc flour, separate manioc leaves, produce 
handcraft and to store the products like charcoal. Only one household appears dealing with 
handcraft production, utilising the leaves of palms to produce baskets. The main species used 
are Maranta arouma, Mauritia flexuosa, and Euterpea spp. 
 
Livestock  
 
The study of livestock production is oriented purposely to obtain data on types and number of 
animals owned by households. The studied households raise different types of domestic 
animals on-farm. In the house garden, domestic animals are an important element that 
represent an import source of protein to the households, being the main reason for raising 
them. The average total number of animals reared is about 13 heads per household. Only 33% 
of households reported that they did not raise any kind of animal. Chicken are among the most 
widespread animals in the studied areas, as they are kept by 65% of households. 15% and 5% 
of households own swine and ducks respectively. The majority of dwellers take their livestock 
into the dwelling or a simple shelter overnight to protect them from dogs and thieves. 
 
The term “Livestock Units (LU)” is a standard unit to describe livestock of various species as 
a single figure that expresses the total amount of livestock present 
(www.managingwholes.com/glossary/l.htm). The Livestock Unit Equivalent Conversion 
Factors (LUECF) and calculations of livestock unit equivalent are presented in Appendix 05. 
Details about animal composition and equivalent numbers are indicated in Table 04. 
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Table 04: Average of livestock types and equivalent numbers 
Livestock Type Quantity Equivalent n° 
Chicken 13 0.13 
Swine 2 0.86 
Duck 13 2.50 
 Total =  28 Average = 0.47 
Source: Field Research, 2000 
 
Livestock population expressed in Livestock Units (LU) has an average members of 0.47 LU 
per household. The livestock unit is influenced by various factors, including land size of the 
households. Figure 21 presents the livestock units according to groups of holding land size. 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 21: Livestock unit per household by land size  
 
It can be seen that, as a rule, livestock units increase with the enlargement in land size 
available per household. The households reported drastic changes in the number of animals 
that they own over the last two years. The main reasons for livestock reduction are the 
unavailability of enough feed stuff and a lot of stealing or disappearance, since no fence is 
found in the villages to secure the livestock area. The main animal feed sources are presented 
in Figure 22.  
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Source: Field Research, 2000 
Figure 22: Distribution of the livestock feed sources 
 
Regarding the type of animal feed, residues (from household food or production), maize, 
ration and manioc are the main sources. The households could not estimate the amount of 
fodder used monthly or annually because the animals are raised openly. The households used 
to bridge the animal feed gap through the use of supplementary feed as mentioned above.  
 
There isn’t much incidence of diseases in the animals, but it occurs in some cases (10%) of 
the households, especially in the chicken. It is obvious that poorly nourished animals possess 
low resistance to any disease. An additional problem is the poor reproductive performance of 
the livestock. Another problem for forest dwellers is that they have no money for inputs such 
as veterinary drugs, and they complained about the non-availability of these inputs. 
 
The households have the house garden as an important sub-system where many components 
interact with the objective of producing products for home consumption. This is why the 
house garden is an essential component part of the whole Forest Dwelling Household System. 
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Cropping  
 
Field crops are grown out-farm for 2 years until the soil fertility declines and weed invasion 
becomes a serious problem. Then the land is left for certain time (from 2 to 3 years) fallow 
and the crops are planted in another piece of land. The fields are temporarily cleared up by 
using fire (burned) and subsequently cultivated. Shifting cultivation is the most suitable 
agricultural practice applied in the studied area. This practice is a specific response to the 
great environmental challenge confronting the households. The only thing that the households 
do is to let the fields produce usable crops just the way they are. In order to survive, people 
depend, to a large extent, merely on the natural resource endowment. In such a situation, 
growing a number of subsistence crops means to gamble with nature, and people never 
foresee the harvest yield. The households are never sure of the amount of production at 
harvest time.  
 
Manioc represents the major cultivated crop (96%). Only 15% of the households do not 
cultivate any kind of crop. If a household has to decide about land use, the crop option is 
commonly assessed as less risky than forest gathering because it assures food to the family. 
The total amount of land needed per household per year to produce manioc is around 0.41 ha 
(two plots of 0.16 and 0.25 ha). The average annual production is about 810 kilograms of 
flour (13 sacks of 60 kg each) (see Appendix 06), where by 430 kilograms are consumed and 
the rest is sold. Not all tubers are processed as rotting does occur. This makes surplus always 
less than the expected. The annual proportion of manioc flour consumed and commercialised 
by the households are respectively 53% and 47%.  
 
Charcoal production is connected with the manioc system due to the fact that the household 
uses the firewood from the area to be planted to produce the charcoal. At the same level, 
manioc is connected with livestock because the manioc is also used as animal feed source and 
fertiliser. Unfortunately, where climatic conditions are favourable for plant and animal 
growth, their pathogens and parasites also flourish. Thus competition with weeds, insects and 
diseases is generally most severe in the humid zone, where crop-growing seasons are longer. 
Households are aware of several diseases and damage found in their crops. Rottenness is the 
main disease found in the manioc crop with 87% of the households. This disease occurs due 
to the excess of water in the soil. 5% of households also mentioned attack of plague disease. 
But in all cases they did not undertake measures against the diseases due to the fact that they 
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cannot put effort on the necessary treatment. Chemical fertilisers or other external input 
factors of production are not applied at all. 8% of the households did not report any kind of 
disease in the crops. Identifying cropping disease gives an insight into what the households 
are exposed to in their cropping activities, and what prevents them from improving their 
efficiency.  
 
To identify the amount of work needed from the field preparation to the harvesting of manioc 
crop is an essential indicator to calculate the whole work time necessary in this activity. With 
all the detailed information regarding manioc cultivation a household working day could be 
schematized (Table 05). 
 
Table 05: Typical working day of a manioc producer  
Time of the day (hours) 
 
Activities 
6 7 8 9 10 11 12 13 14 15 16 17 
Sharpening (knife and axe)             
Journey to the area (canoe or 
walking) 
            
Alternative activities* 
Planting; weeding; harvesting 
            
Lunch time              
Resting              
* Those activities are done in alternative cycles 
Source: Field Research, 2000 
 
Identifying the working day of a manioc producer (household) enables to realise exactly in 
which part of the day and which activity is more time consuming. The households are dealing 
with manioc production throughout the year. Manioc takes from 9 to 12 months until the 
harvest time. For this reason the households have, in average, at least 2 manioc plots 
cultivated, with a total area of 0.41 ha each household, which means that the work needed is 
intensive for this crop cultivation, not mentioning the processing of manioc flour that is also a 
time consuming activity, as presented in Appendix 6. 
 
The households cultivate a higher quantity of crops to be consumed and also have a certain 
surplus to be commercialised. This is the main strategy of the households dealing with crop 
cultivation. This could be determined based on the crosscheck answers from the dweller 
households interviewed. The cropping component is strong and important in the forest 
dwelling household system and gives the household independence from outside. This activity 
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is possible during the whole course of the year because no annual inundations occur. 
Therefore, the investigated dwellers do not have to suffer from nutrition shortages during the 
rainy season.  
 
 
Forest Extraction- Charcoal Production  
Harvesting 
 
Firewood and charcoal2 are the primary cooking fuels for the households. The search for 
enough wood (out-farm) to prepare meals is thus a daily chore for the households. One 
conceives of firewood shortages in dry regions, but it is difficult to imagine a firewood crisis 
looming in the well-watered areas in which they manage. Yet as forest continues to shrink, 
firewood supplies are likely to emerge as a resource issue, according to investigation. 
 
In the studied community 40 households are dealing with charcoal production, what means 
83% of all households in this community. Firewood is gathered from a variety of sources, 
including partially burned trees in swidden plots and to same heating value and certain species 
are preferred for cooking and to prepare manioc flour. To produce charcoal there are two 
possibilities:  
 
First, to select an area that can be combined with manioc plantation, they remove the 
vegetation for planting the crops; the area is cleaned (grazed) and the branches (firewood) 
transformed in charcoal. The second possibility is that the household goes to collect firewood 
in the forest. The collection of firewood to produce charcoal is exclusively a men activity, 
they are responsible for felling the larger trees, which are then chopped down and carried to 
be burned. The average time required to walk to the source of firewood varies from about 1 
hour to 1 ½ hours, depending on the amount of land already cleared for cropping and the 
availability of suitable firewood species. The majority (48%) of the households’ heads admits 
that the distance to walk nowadays to collect firewood has increased tremendously compared 
to that during their childhood. This reflects the awareness of the farmers about the 
deforestation process.  
 
A household typical working day producing charcoal is presented in Table 06. 
                                                 
2 Charcoal is a black porous solid substance consisting mainly of elemental carbon (FAO, 1985). 
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Table 06: Typical working day of a charcoal producer 
Time of the day (hours)  Activities 
6 7 8 9 10 11 12 13 14 15 
Constructing the kiln*           
 
1st day           
Sharpening (knife and axe)           
Walking to the area            
Cleaning the area to get firewood           
Searching and cutting firewood           
Lunch            
Filling the kiln with firewood           
Burning           
Resting           
After 2 days 
          
Walking to the area            
Separating the charcoal and filling 
into sacks 
          
Lunch time            
Carrying to the storage           
Resting           
* the construction of the kiln is made one week before the process of burning 
Source: Field Study, 2000 
 
The household head begins the day sharpening the knife and the axe as the main working 
tools. After that, walks to the area where the charcoal will be processed to clean it and collect 
the firewood available to use it as raw material. Searching and cutting the firewood are the 
major time consuming activities.  
 
 
Processing  
 
Before starting the burning process, the household has to fill the kiln located out-farm, with 
the firewood collected. There is a small door in the kiln that is closed before starting the 
burning process. Burning the firewood in charcoal takes from one to two days, and it will 
depend on the humidity of the wood used. After burning, the household needs to wait until 
two days for the charcoal to cool down before sacking it. The size of the kiln varies 
enormously among the households and the amount of wood needed will also vary. The 
households informed that a kiln produces around 180 kg of charcoal at once, and that means 
around 1.89 m³ of wood are needed. 
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From July to November, when the rainfalls are less intensive, charcoal production is an 
important element of a household’s sub-system. The household produces charcoal twice a 
week and the cycle lasts around 3 days. The annual average production per household varies 
from 144 to 1,680 sacks per year (from 2,880 to 33,600 kg/year). From the calculations it is 
ascertained that a household of five members consumes an average of 880 kg per year. 
 
The charcoal activity is important to the dwellers because it provides material to be consumed 
by the household and sold to the market. The proximity to the market centre from Belém City 
is an essential fact that contributes to the high number of households executing this activity. 
The living conditions of charcoal producers are severely substandard compared to similar 
groups in urban areas, or even other rural communities. However, health effects directly 
related to charcoal production as opposed to other forest work could not be substantiated.  
 
 
Açaí Fruit Collection 
 
Harvesting  
 
The Euterpea oleracea Mart. is found in the forest (out-farm), but only a few palms are also 
cultivated on-farm (house garden). 50% of the households collects açaí fruits. The harvest is 
undertaken when the fruits are mature and have a rich flavour. Two or three people, often a 
father and two sons, gather the fruits by climbing the palm and bringing the clusters of fruits 
down one by one. The principal harvest of the açaí fruit is conducted between August and 
December (dry season). There is a second, less important harvest between March and June 
(rainy season). 
 
The açaí palm produces clusters of small, dark-purple fruits that are collected and made into a 
beverage and a soup-like dessert, the açaí juice. The palms are quite slender and the ascent is 
made with the help of a climbing device called peconha. To fashion a peconha, a large palm 
frond is twisted until it forms a tightly wound length of “rope”; the rope is then formed into a 
figure eight and tired off. The climber puts a foot through each loop of the figure eight and 
begins to climb. He slides his hands up the trunk, secures his grip, and brings his feet quickly 
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up the trunk; when his feet have reached the new height, the climber thrusts his knees out 
from the trunk.  
 
The pressure exerted on the rope around the ankles forces them into the trunk thus securing 
their purchase – the climber is now ready to move his hands up the trunk and begin the 
process again. An accomplished climber can reach a height of 15 meters in less than 20 
seconds (field observation). When the clusters of fruits are brought down, another person, 
usually the father of the climber, removes the fruits from the cluster and places them in a 
basket to be carried back to the living house. The main constraint is the high perishability of 
açaí fruits, which must reach the market place within 24 hours.  
 
A typical working day of a household collecting açaí is demonstrated in Table 07. 
 
Table 07: Typical working day of an açaí fruit collector 
Time of the day (hours)  Activities 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Sharpening knife               
Journey to the area  
(canoe or walking) 
              
Searching and cutting               
Lunch time                
Carrying açaí to canoe 
(loading), transporting home 
(unloading) 
              
Travelling back home               
Resting                
Source: Field study, 2000 
 
The household head begins the day at 6 o’clock or earlier, sharpening the knife as the main 
tool used. Depending on the location, it may take two hours to reach the working area. The 
distance to the area where the fruits can be found is increasing every year, according to 
personal communication, from 2 to 4 km. This is an indication of overexploitation. There are 
households that do not wait for the right time to harvest the fruits, usually mixing the ripe 
with the unripe ones to fill up the baskets.  
 
Searching the açaí fruit is the most time consuming stage. The lunch and the resting time are 
essential for the households and vary from 1 to 2 hours. Analysing the whole açaí fruit system 
makes possible to realize that this activity is primordial to the households for providing food 
to the family. This activity competes with palm heart extraction and, due to the over 
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extraction from palm hearts, it has become progressively difficult to find and gather the açaí 
fruits.  
 
Processing  
 
The açaí juice processing is a simple activity and made on-farm. The grape-size fruits of açaí 
palm are mashed to provide a satisfying drink with the consistency of a milkshake. The juice 
is a part of every meal in the studied communities: it is consumed in pure form, mixed with 
manioc flour, occasionally sweetened with sugar. During the transformation phase, the fruits 
have to be cleaned, mixed with hot water in order to ease the pulp removal (Figure 23). 
 Source: Field Research, 2000 
Figure 23: Açaí juice processing steps 
 
After that the pulp is removed, the juice is produced and the seeds can be used as manure. It 
takes from two to four clusters of fruits to fill a 15 kilograms contained basket. A single açaí 
palm yields roughly six clusters of fruits twice a year. Hence, a single tree has the potential to 
produce 60 litres of juice per year. Based on the data collected, the açaí fruit production in the 
Terra Firme community has an average of 86 baskets per household per year. 
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With all information obtained from the Forest Dwelling Household System analysis in the 
Terra Firme community, the results point out that the forest dwellers cannot be called purely 
subsistence workers, as they also commercialise part of the production. Households in the 
Terra Firme are sustenance oriented, focusing in providing food to the whole family members 
as most of the farmers in the Amazon. This fact confirms as stated by the guiding model 
(Figure 04, p. 27), that the family sustenance is the main target of this community. The 
possibility to harvest and process the products throughout the whole year in a vast way 
provides an especial mark to those households studied. It is important to mention that the 
branch of possibilities are executed according to the availability of household members and 
the disposability of natural resources found in the community.  
 
 
6.2 Várzea Communities 
 
6.2.1 Descriptive Model  
 
The households utilise a variety of strategies to gain their subsistence, including the gathering 
of a wide range of products. In the Várzea communities the main activities concentrate in the 
house garden with livestock rearing and processing area; cropping with manioc and rice 
cultivation; and açaí fruit gathering, palm heart collection and timber production in the forest. 
The specific resource character, floodplain forest, affects the activities. With the identification 
of all activities executed by the households a descriptive model could be elaborated (Figure 
24).  
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Source: Field Research, 2000 
Figure 24: Forest Dwelling Household System in the Várzea communities 
Commercialisation Consumption Both 
PHYSICAL BIOLOGICAL
FACTORS 
• Climate 
• Soils  
• Topography 
• Weeds 
• Pest & Diseases 
SOCIO-CULTURAL AND SOCIO-
ECONOMIC FACTORS 
• Tenure 
• Land-use 
• Motivation  
• Attitude/Goals 
• Migration 
EXTERNAL POLITICAL & 
INSTITUTIONAL FACTORS 
 
• Policies 
• Strategies  
• Information 
Products 
 
 
MARKET 
 
PHYSICAL 
INFRASTRUTURE 
 
HOUSEHOLD 
Food, construction materials, 
animal transportation, income
Palm heart 
processing 
On-farm Out-farm Off-farm 
Rice cleaning
Timber 
processing 
Livestock 
Açaí fruit 
processing 
Rice 
cultivation 
Açaí fruit 
collection 
Timber 
extraction 
Palm heart 
extraction 
Local sawmill 
industry 
Local palm 
heart industry
Manioc 
Cultivation
Manioc 
processing
Cash and/or goods
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
86
The descriptive model of the Forest Dwelling Household System shows the main components 
found in the system. The activities are made on, out and off-farm and generate sustenance in 
form of cash and goods for all households. The timber and palm heart production creates 
additional job opportunities for local people as off-farm activities such as sawmill employees 
or self-trade business of palm heart industries.  
 
The proportion of products that are consumed and/or commercialised varies from household 
to household. However, it is clear that all components interact with each other to ensure the 
existence of the farm. Data about the duration and distribution of the activities throughout the 
year could be processed resulting in Table 08. 
 
Table 08: Working calendar for all forest dwelling activities in the Várzea communities 
 
Month 
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Manioc ♣   ♦ ♣   ♣ ☼ ☼ ♦  
Rice        ♦    ☼ 
Açaí Fruit   ☼ ☼ ☼ ☼  ☼ ☼ ☼ ☼ ☼ 
Palm heart       ☼ ☼ ☼ ☼ ☼ ☼ 
Timber ☼ ☼ ☼ ☼ ☼ ☼       
Livestock ● ● ● ● ● ● ● ● ● ● ● ● 
♣ weeding; ♦ planting; ☼ harvesting; ● raising 
Source: Field Study, 2000 
 
The forest dwelling activities are executed according to the seasonality of the products. 
During the whole year the households are practising different activities and combine the gaps 
between each season in the best way, where they obtain their sustenance from it. A strategy of 
always having food (açaí fruit, manioc or rice) to safeguard the household’s existence is 
applied.   
 
For the households, the rainy season (from January to June) is a time of nourishment shortage 
because of the high water level. Also, diseases spread more easily during this period of the 
year. Through the bad sanitary habits and conditions (bathing in river water contaminated 
with faeces), coliform and other bacteria may cause the emergence of infectious diseases.   
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Lower rainfall occurs during the dry season, from July to December. During this time, aquatic 
timber transport is impeded and thus, no timber extraction and processing are undertaken. 
Cropping activities like rice and manioc cultivation are not possible during the period of the 
flood pulse. Especially out-farm manioc cultivation is restricted to the few and small sized 
areas of the high situated Várzea locations called high Várzea. Rice is appropriate to 
temporarily flooded sites as found in the low Várzea. 
 
The Açaí fruit is collected (on and out-farm) in the two seasons, due to be subsistence 
activities. Herbs for cooking, medicinal and ornamental plants for home consumption are 
cultivated on platforms built on poles next to the homesteads. Chicken, ducks and swine are 
raised on-farm for home consumption as sources of animal protein. All these different 
activities are understood as elements of the entire forest dwelling household system. 
 
6.2.2 Resource Base 
 
Household Size  
 
The proportion of households interviewed in the three communities is 58% (7 households) in 
Monte Tabor, 38% (3 households) in Manoel Carneiro, 29% (2 households) in Nova Santa 
Cruz. These numbers represent all households dealing with forest extraction, which means 
that 100% in each community were interviewed. Figure 25 highlights the average household 
members by groups per household.  
 Source: Field Research, 2000 
Figure 25: Distribution of household members per household 
0
5
10
15
20
25
30
35
40
45
up to 2 2 to 4 5 to 7 >= 8 
Number of household members
H
ou
se
ho
ld
  (
%
)
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
88
 
The average household size of the studied communities is four people per household. The 
variance in household size has an essential impact on the nutritional and income needs as well 
as in the labour force, which are supplied for productive activities. The household 
composition in the studied communities shows that 100% indicate the husband as the head of 
the household. It is evident that most community household heads in this region are men, due 
to the strong cultural influence stating that the man should be responsible for the family. 
 
Figure 26 shows the distribution of household head over age groups.  
 
 
 
 
 
 
 
 
 
 
 
Source: Field research, 2000 (n = 12) 
Figure 26: Distribution of household heads by age groups  
 
The respective minimum and maximum age in the households are 24 and 67 years old. Forest 
dwellers live in isolated areas deep within the forest and have inadequate access to health 
service and education. The households that compose the villages have their houses on the 
bank of the rivers. Those people are descended from families that have lived along Amazon 
rivers for many generations, and all are, by any standard measure, poor. The households make 
a living by simple hand agriculture and forest extraction; their economy consists of house 
garden activities, cropping, and forest products that are exchanged or sold through river 
merchants.  
 
Regarding the household origin, there are two classes, either born at the community (65%) or 
in other locations (35%). These figures indicate also that good knowledge of the 
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environmental situation, the potential and problems of the households are expected due to 
their familiarity to the region. 
 
As regards marital status, Figure 27 presents the survey distribution.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field research, 2000 
Figure 27: Distribution of the marital status of the household heads  
 
This high rate of married households is explained by the fact that people attach high value to 
the married status, especially due to the religiosity influence. Regarding religion, Protestant 
and Catholic are the main religions in the studied communities, 76% and 24% respectively. 
Religion plays an important role in the household sub-system because it contains the cultural 
ideas about the relationship between people and nature. The religion influences the behaviour 
of the households for the production and income generation as well. The reverend in the 
Protestant communities has the power to decide and to share the income through the 
households. He may not decide, but is always consulted by the households, and he/she decides 
the resolutions made in the community.  
 
 
Labour Force 
 
It is difficult to determine the actual available supply of labour. It is also difficult to measure 
because a household has quantity, quality, time and custom dimensions. Difficulty in 
measurement arises from the fact that the different household age/sex population classes 
generate different amounts of labour service (e.g., as differentially provided by young men, 
women, older children and grandparents), and that some farm operations/tasks are labour-type 
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specific while others can use any type of labour. The conversion factors chosen in this study 
are shown in the Appendix 03. The labour force per household is presented in Figure 28. 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 28: Proportion of man equivalent forces per household 
 
The average total labour force of the households was calculated at 3.4 ME. The allocation of 
the household labour force could only be roughly estimated. The households provide from 0.7 
ME up to 8.2 ME. The term Man Equivalent should not divert one from the fact that mainly 
women are involved in the various activities.  
 
 
Figure 29 presents the average labour force origin. 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 29: Distribution of labour force from family members and/or neighbours 
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The results of the survey show that exchange of labour is a widespread practice among the 
neighbours. It is more a way of mutual help among neighbours than a means to level labour 
peaks occurring during different seasons. This includes work activities like clearing and 
cultivating land, sowing, weeding, and extracting the products. It does, however, render a 
contribution towards balancing labour demand and supply among the households with 
different number of members and various size of land area. Likewise, it is common to 
construct living houses through neighbourhood help.  
 
In order to arrive at the figure of working hours per year households were asked about the 
daily field work hours. The annual working hours per household are presented in Figure 30.  
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 30: Distribution of the annual working hours per household 
 
Most households belong to the last two higher classes. They are working with timber 
extraction and processing the raw from the searching and cutting in the forest to the 
processing in the local sawmills. This region is characteristic of areas with low population 
densities and poor access to the markets, credit, and other facilities; as a result, they require 
minimal labour or financial inputs and, in turn, produce minimal economic returns. The non-
intensive nature of such systems is a direct consequence of prevailing demographic and 
geographic conditions. 
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Land Use and Tenure  
 
In the course of their long settlement in the forest, the households have adopted methods for 
using resources that, for the greater part, are well adapted to the local environment, and are 
comparable to those of the Indians. Within the framework of this study, it was very difficult to 
establish exactly the average land size used and areas actually being farmed (Figure 31). 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 31: Distribution of land size worked per household  
 
70% of the households did not have any idea of the size of the worked area. The remaining 
30% stated that the total average land size per household is more than 1.30 ha. The 
explanation is that they search for locations to extract the products through the enormous open 
access of the natural resources that still surround the settlements. Timber and palm heart 
extraction are the main activities and, to harvest those products, the household need to go 
deep in the forest. Based on the findings of this research, it is assumed that the carrying 
capacity of these land areas has, under such circumstance, become gradually exhausted and 
can no longer adequately support the growing necessities of the population. 
 
The distance covered by households to gather or extract the different products is presented in 
Figure 32. 
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Source: Field Research, 2000 
Figure 32: Distribution of the distance to the working area per household 
 
In the Várzea communities, most households have to dislocate daily more than 3.3 km to get 
the products. All distances have to be covered by walking or by small boats. Usually most of 
the transport had to be managed by human labour. Only 25% of the households buy the raw 
material for processing (roundwood to be transformed into sawn wood). So, it is not necessary 
to harvest or extract the products from the forest.  
 
With the information regarding land use and distance covered it was possible to schematise 
the households worked range (Figure 33). 
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Figure 33: Household worked range in the Várzea communities 
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The community areas are small clearings surrounded by forest areas, where few households 
live. The house compounds are located along the riverbank, near to each other. This is due to 
the fact that those communities are dependent on the local sawmill located near the riverbank 
to facilitate the log transportation. In those villages, most households are Protestants. The 
church and the reverend are located also near the sawmill, forcing the households to stay 
closer to each other. The worked range that each activity reaches varies from 500m (on-farm) 
to more than 4km (out-farm) of distance from the house compound.  
 
The land allocation process is not well done and no legal document is handed over to 
households (see Appendix 04). The survey result also shows that there is not much conflict 
between households over land areas claimed for individual property; only 6% in the Várzea 
communities mentioned any land conflict with the neighbours.  
 
 
6.2.3 Production System 
 
House Garden 
 
The house garden has numerous benefits from the perspective of production, conservation and 
aesthetics. The house garden in flooding areas is rich in açaí palms surrounding the house 
compound. It consists of an area on-farm surrounding the communal household dwelling 
where natural vegetation such as palms, herbs and medicinal plants are cultivated, livestock is 
raised and it is also used as processing area. The entire system provides an ideal, healthy 
microclimate for both humankind and animals. 
 
The composition and arrangement of a house garden is presented in Figure 34. 
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Source: Field Research, 2000 
Figure 34: Compositions and arrangement of a typical house garden in the Várzea 
 
In the Várzea communities, due to the natural endowment and the approximation to the river, 
the house compounds are located near each other, with no free space between the houses to 
hold individual house gardens. The house garden is a place shared among all households in 
the community. In these communities, the house garden is a mix of forest and livestock 
components. The processing area is a house used by all from the community, where the palm 
heart is treated (processed). Most of the production is utilised by the house garden holdings, 
while a small amount of product (surplus after subsistence) is sent to the market. The 
particular system adapted is the household’s choice, constrained by local conditions and 
traditional practice.   
 
 
Livestock  
 
Raising domestic animals on-farm are livelihood activities with minimum input throughout 
the year. The average total number of animals reared is seven heads per household. Most 
dwellers (75%) own up to 15 animals each. Only 17% of households reported that they did 
not raise any kind of animal. Details about animal composition and equivalent numbers are 
indicated in Table 09.  
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Table 09: Average of livestock types and equivalent numbers 
Livestock Type Quantity Equivalent n° 
Chicken 8 0.08 
Swine 7 2.71 
Duck 2 0.30 
 Total = 17 Average = 2.54 
Source: Field Research, 2000 
 
Livestock population has, on average, amounts of 2.54 livestock units per household. The 
animals are raised together in the common area in the community. Swine are among the most 
widespread animals in the studied areas, as they are kept by 75% of households. 42% and 
17% of households own chicken and duck respectively. The majority of the livestock 
normally run freely during the day and are sheltered in huts during the night. They are fed 
once or twice a day. 
 
The main animal feed sources are presented in Figure 35.  
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 35: Proportion of the livestock feed sources per household 
 
Regarding the type of animal feed residues (from household food or production), maize and 
ration are the main sources. The households could not estimate the amount of fodder used 
monthly or annually. Mainly children and women do the livestock feeding. It is to be deduced 
from the interview of the household that all aim at using the livestock for consumption. The 
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household sells the livestock only occasionally. The sale of chicken eggs does not play any 
role in the communities. 
 
The house garden in Várzea communities represents a place of processing products such as 
timber and palm heart, rearing livestock and cultivating herbs, medicinal plants and açaí fruit 
palms. The results indicate that the system of activities in this area provides the households 
with the necessary raw material (products) to sustenance.  
 
 
Cropping  
Manioc cultivation out-farm represents the major crop cultivated by 74% of the households. 
For manioc cultivation, slash and burn (shifting cultivation) is the most applicable agricultural 
practice in the different studied communities. The field crops are grown on the same plot for 2 
to 3 years, than the land is left follow for 3 to 5 years and the crop is planted in another 
location. The Várzea communities present the highest production average, even though the 
Várzea communities do not have enough dry area to cultivate manioc. Through the food 
scarcity during the flooded period, they are obligated to produce and store more food products 
than the Terra Firme community. The households produced an average of 1,478 kilograms of 
manioc flour annually (see Appendix 06). The annual proportion of manioc flour consumed 
and commercialised is 22% and 78% of the households, respectively.  
 
Not many households (25%) in the studied area work on rice cultivation. The households 
usually establish fields of rice close to the residential settlement. The area of rice cultivation is 
around 0.33 ha per household. Growing rice begins with the preparation of land on small 
plots. Rice seeds are normally sown in moist fields. The households use different rice 
varieties, i.e. the ones with early, intermediate and long maturity times, where the most used 
is Oryza sativa L. By doing so, they minimise the risk of crop failure.  
 
The time of harvest depends on the variety of the rice. The households informed that it is done 
around 110 days after planting. The maturity is achieved when the panicles turn yellow. 
Harvesting takes place immediately, otherwise increasing losses owing to lodging and fine 
fracture in the grain are unavoidable. Depending on the variety of rice and moisture content of 
the seed losses can reach as much as 30%. Harvesting of rice is done using sickles. Following, 
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drying of the panicle bundles and threshing require from three to four days. Simple 
implements made of wood are used for threshing.  
 
The yields obtained from cultivation of rice revealed an average yield of 1.5 ton/ha per year 
per household (n = 3). The observation results show that all necessary activities involved in 
rice cultivation are basically performed manually. The average yield obtained from rainfed 
rice growing indicates that, with an annual per capita consumption rate of about 125 kg of 
rice, a household with four members requires a minimum rice cultivation area of about 0.33 
ha. Swine are the main damaging enemy of the rice fields.  
 
Regarding the major crop disease, rottenness is the main disease in the manioc crop. This 
disease occurs due to the excess of water in the soil. 12% of the households also mentioned 
the attack of plague as disease. 17% of the household did not report any kind of disease in 
their crops. Chemical fertilisers or other external input factors of production are not applied at 
all. 
 
The majority of the households (61%) do not cultivate any crops. The reason why the 
households from the Várzea communities do not cultivate many crops is due to unavailable 
dry land (upland land). The households cultivate crops to be consumed as first objective and 
also have a certain surplus to be commercialised. The cropping system found at the Várzea 
communities appears to be relevant to the whole Forest Dwelling Household System due to 
direct food production, where this is the main strategy of the households. 
 
 
Forest Extraction - Timber Extraction 
Harvesting  
 
In these remote and isolated communities the tree cutters work with simple means of 
production. The Breves region is known as the “extensive style” logging operations location 
(BARROS and UHL 1995). Timber harvesting out-farm is especially favourable from January 
to June, when peak floods occur and logs can be floated out of the forest (thus minimising 
damage due to logging).  
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The timber extraction is distinguished from the other household product systems first through 
the extraction, made by an individual or group of households. Log suppliers can also be the 
source of raw material to be processed at the household sawmill. The group extraction is 
based on mutual help and exchange of working days between neighbours with 75% of the 
studied households. To be convidado means literally to be invited to undertake the logging 
and invite a relative or a friend to join the work group. They share the profits when the logs 
are sold or they work for each other in order to pay back with work force. 
 
Trees are cut down during the low daily water level and carefully floated out of the forest 
during the daily floods. In the Várzea environment, logs are rolled into small canals. Each log 
is pulled out of the forest manually by four men, in average. Before getting dark, the team 
must push the logs near the river for better transport. And, in case this is a day work, they 
travel back home. However, this is not common in the studied area. The households usually 
stay for at least one week before returning home. In one day a team cut and extracted, on 
average, five logs corresponding to about 2.25 m³ of roundwood (see Appendix 07). 
 
The common exploited woods identified by the households are: Symphonia globulifera, 
Carapa guianensis, Cedrela odorata, Cedrelinga cateniformis, Copaifera multijuga, 
Platymiscium duckei, and others. Virola spp., a species valued for cabinetry and plywood, 
appears to be the most heavily exploited. The timber extraction in the studied communities is 
executed as follows: 
 
1. Tree identification and measurement, felling, separation of crown and branches, cutting 
into logs and measurement of the logs; 
2. Preparation of a series of thin rounded stems such as those of the palm (açaí) over which 
the logs are rolled and pulled by hand from the felling site to the nearest watercourse. To 
facilitate the gliding of the logs along the poles, the log bark is stripped, the prop roots and 
aerial roots are removed and one end of the log is shaped like a funnel.  
3. Raft: the logs are floated out of the woods through the small inland watercourse called 
igarapé. To this end, the dry beds of the igarapés have to be kept free of trunks, roots, and 
lianas. When the water level rises in the daily water level or at high tide in the areas under 
maritime influence, the logs are tied together in small quantities to be floated to the mouth 
of the igarapé.  
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The raft at the mouth of the inland watercourse is built with the use of steel pins and cables. 
The pins have a loophole through which the cable runs. Traditionally, lianas and aerial roots 
are used to form a raft. 
 
To understand the role of timber in the lives of households, it is necessary to gain a general 
understanding of their forest dwelling household system. Logging in the studied communities 
is undertaken on the same scales and technological levels, relies on rudimentary techniques 
and much human work. This traditional operation is undertaken: a) to satisfy local needs for 
construction timber; and b) as a source of cash income to the households.  
 
With all the information obtained regarding timber extraction, a schematisation of a typical 
working day of a timber extractor can be presented (Table 10). 
 
Table 10: Typical working day of a timber extractor (individual or group) 
Time of the day (hours)  Activities 
6 7 8 9 10 11 12 13 14 15 16 17 18 
Sharpening axes              
Journey to the area  
(canoe or walking)* 
             
Searching, cutting,  
log division 
             
Lunch time               
Push the logs               
Travel back home*              
Resting              
* The extractor group can stay in the forest for 6 days 
Source: Field Study, 2000 
 
The timber extractors start the day sharpening the tools to better cut the trees. The journey 
with a small canoe or walking takes an average of 2 hours according to the distance to find the 
trees. The greatest part of the time is spent looking for trees to be cut in the forest. The 
scarcity of trees with a minimum diameter of 45 cm and over-exploitation are the main 
reasons for it.  
 
Processing  
 
The log processing is carried out to increase the final product price (added value). The 
household sawmills are operating relying on family and neighbour labour force, and the 
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owners are native community residents. The investigated household sawmills produce 
broomsticks and planks (the planks are of 1st and/or 2nd quality). The number of tree species 
used by the timber industry is notably higher, if compared to 10 years ago (commentary from 
Mr. Miguel Alfaia - Community Monte Tabor). The 3 sawmills visited (one in each 
community) operate 120 days per year (20 days per month for 6 months) usually during the 
rainy season. A typical small mill has one circular saw and produces around 235 m³ of sawn 
wood per year, and has from three to four workers. It is important to mention that the sawmill 
owner is sharing the maintenance of the sawmill with relatives and neighbours.  
 
Açaí Fruit Collection 
 
The harvesting, processing and main actors involved in the açaí fruit production in the Várzea 
communities are the same as discussed in the Terra Firme community (see pg. 84). For this 
reason, repetition will be avoided. The annual production of açaí fruit in the Várzea 
communities varies from 24 to 150 baskets per household.  
 
Palm Heart Extraction 
 
Harvesting 
 
Palm heart is not part of the popular diet in the households in the research area. A regional 
market for this product was developed only in the 1970s, when other extractive sources of 
palm heart (i.e., non clumping palm species) had been destroyed in South-eastern Brazil 
(ANDERSON and IORIS 1992). The palm heart is derived from the apical meristem 
(growing tip) of the palm species. Harvesting is done with axes and long knives. Depending 
on the size and length of the trunk, the last 1 to 2 meters is cut and splinted to access the palm 
heart.  
 
With respect to the distance covered in order to extract palm heart, 40% of the households 
harvest palm heart in a range of up to 2 km while 33% of the households did so within a range 
of up to 5 km. 27% of the households collect palm heart from up to or more than 6 km of 
distance. This is taken as reduction of occurrence by the continued extraction. 
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The productivity of the one sequence of extraction varies with palms size and abundance in 
the forest, which depend on the interval between extraction rotation in the same area. 
Interviews with households show that they harvest about 8,000 pieces of palm heart per year 
(about 66 units per day). 
 
With all the information obtained regarding palm heart, a schematisation of a typical working 
day of a palm heart extractor could be presented (Table 11). 
 
Table 11: Typical working day of a palm heart extractor 
Time of the day (hours)  Activities 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Sharpening  
(knife and axe) 
              
Journey to the area  
(canoe or walking) 
              
Searching and cutting               
Lunch time                
Carry palm heart to canoe, 
loading, transporting home 
and/or factory, unloading 
              
Resting               
Source: Field Research, 2000 
 
For the households studied, a working day does not have a standard. They decide freely which 
day and time to go to work. A typical palm heart extractor begins the day by sharpening his 
axe and long knife and paddling to the area where he will harvest palm hearts. He moves 
through the forest from one palm to another, cutting one or more stems per clump and lopping 
off the top 40 to 100 cm with the unsheathed palm heart. The extractor comes back piled up 
with the palm heart and carries it directly to the factory. Due to the fact that the households do 
not consume palm heart as food supply, this activity is mainly cash orientated.  
 
During the fieldwork, it was observed that most of the time was spent searching and cutting 
the palm heart (56%). The rest of the time is used to collect and carry the palm heart to the 
canoe (16%), loading and unloading the canoe with palm hearts (12%), travelling by boat 
back home and again to the forest (11%), sharpening the knife and axe (2%) and resting (3%).  
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Processing  
 
After harvesting the palm heart there are two possibilities: a) the household processes the 
palm heart at home to increase the final price (added value) or, b) sells the palm heart head 
(unit) directly to the middleman that brings the production to the local industries. In a 
processing area, the workers cut and can the palm heart. The fibrous part is extracted and 
discarded. Afterwards, the palm heart is put in cans and covered with a preservative solution 
made of water, salt, and citric acid. The cans are boiled in a steamer and later put in cold 
water, and finally sterilised by thermal shock. There are different qualities of palm heart, 
where the higher quality types are soft and are destined for export. Only little is destined for 
the local market. 
 
After processing, the final product (can) of palm heart is packed in carton boxes and sent by 
boat to a distribution enterprise, mostly a local industry that transports the boxes to the Belém 
City. According to POLLAK et al., (1996, p. 5), nearly 50 to 450 tons of palm heart are 
processed and leave Belém per month. There is a big relationship between the productivity of 
the palm heart with the size of the plant. Nowadays, the actual palm heart process has less 
quantity than 20 years ago. According to BRABO, (1979), in the 1970s, only two palm hearts 
were enough to fill up one box of 1 kg. Today those palm hearts are rare. The household fills 
up a box of 1 kg with palm hearts of 4 different lineage, which equal 8 units. But, it was 
observed that there was a box with more than 8 units too. A break of at least 4 years between 
the exploitation periods is needed, in order to avoid the excessive pressure on palm heart. 
According to households’ interviews, an indicator of excessive pressure of harvest is the 
presence of a dead clump of roots. 
 
 
6.3 Synthesis of the Main Findings in the Terra Firme and Várzea 
Communities 
 
The self-sustenance prevails within the forest dwelling household systems of the Terra Firme 
and Várzea communities. The forest dwellers investigated can be classified as “agro-
extractive”. This means that they are dealing with cropping and extracting products from the 
forest at the same time. The extensive “agro-extractivism” practiced reveals a number of 
attractive qualities. Material inputs are few and can be readily obtained even in isolated areas. 
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This case appears to be both geographically and ecologically restricted to highly specific site 
conditions. 
 
The existing types of systems in the research villages are strongly characterised by the 
emergence of a “household organisation”. This occurs in the form of a family-farm with its 
intensive use of unpaid household labour and sometimes with extra household labour 
(neighbour). This is the only form of production structure, which has existed in those regions 
for a long time.  
 
The most significant characteristic of the household in the Terra Firme and Várzea 
communities is the small resource base on which they have to operate. In general, they have 
control (often with very little security of tenure) over only a small area of land, which is often 
naturally poor or depleted, and fragmented. They have an extremely low level of human 
capital in terms of education, knowledge and health to work with, suffer chronic indebtedness 
and lack accessibility to institutional credit and inputs. Concomitantly, they face unstable 
markets and prices; they receive inadequate extension support; they have little share in the 
control and operation of rural institutions; and they lack the socio-economic power with 
which to gain access to public and other services that are available to the more powerful 
members of their national society.  
 
The household is strongly marked by small-scale production combining incomes earned from 
on-, out- and off-farm activities. To a limited extent, these households live under the threat of 
poverty.  
 
The different characteristics of the forest dwelling household systems at Terra Firme and 
Várzea communities occur under highly specific local conditions and, as a result, cannot serve 
as model for all the Amazon regions. But specific elements of those systems could be 
combined to intensify land use in areas currently under extraction. 
 
The variability of plant species coupled with the diverse way of the forest dwelling household 
system helps to explain the actual use of natural endowment by households and how they 
manage these resources. House gardening, cropping and forest extraction play complementary 
roles in the forest dwelling household system: they are an important source of food, both 
vegetable and animal, fuel for cooking, house material, etc. These products have mainly 
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consumptive value to households. However, palm heart, charcoal, açaí fruit and timber are 
also source of revenue. 
 
In all activities the investment required is low, but it also produces minimal returns. This is a 
difference to the entire livelihood of the investigated systems. The mix of these three 
economies (house gardening, cropping and forest extraction activities) within the entire 
household livelihood is a characteristic feature of both of the small-scale production systems. 
The structure of the forest dwelling household system in the Terra Firme and Várzea 
communities is presented in Figure 36 and 37. 
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Source: Own Research, 2000 
 Figure 36: Quantitative model of the annual production average of the Forest Dwelling Household System in the Terra Firme community 
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Source: Own Research, 2000 
Figure 37: Quantitative model of the annual production average of the Forest Dwelling Household System in the Várzea communities 
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The common components in these models reflect the similarity of the household dwelling 
system in the two localities. The productive activities consist of a multitude of activities that 
vary according to the principal natural resource. Thus, dwelling systems based primarily on 
forest are quite distinct from those dominated by cropping or house garden work.  
 
The household gives priority to planting subsistence crops. This is an initial indication that 
their production is oriented towards safeguarding their families from starvation by producing 
staple food. The notion of “safety first” when securing food for their families is given greater 
consideration by the household rather than having enough money for capital accumulation. 
Accordingly, the “survival strategy” is obviously much more accentuated than the 
“accumulating strategy” by the households.  
 
A summary of the main household characteristics according to different activities is provided 
in Table 12. 
 
Table 12: Main characteristics of the activities in the Terra Firme and Várzea communities 
 
Activities Characteristics Terra 
Firme 
Várzea Both 
 
Açaí fruit 
gathering 
• The whole family is engaged in the collection; 
• Sustenance (food production) and the surplus 
goes to the market; 
• Middlemen dependency (transportation); 
 
- 
 
- 
 
X 
 
 
Timber 
extraction 
• Cash income activity; 
• Group extraction (men); 
• Middlemen dependency (transportation); 
 
- 
 
X 
 
- 
 
Palm heart 
extraction 
• Cash income activity; 
• The household head (man) is responsible for the 
extraction; 
• Dependent on the local industry and 
middlemen; 
 
 
- 
 
 
X 
 
 
- 
 
Fruits 
gathering 
• Sustenance (food production) and the surplus 
goes to the market; 
• The whole family is engaged in the collection; 
• Middlemen dependency (transportation); 
 
X 
 
- 
 
- 
 
Charcoal 
production 
• Consumed part of the production and the 
surplus goes to the market; 
• Combination with manioc production; 
• The household head (man) is responsible for the 
production; 
• This activity promotes health problems; 
 
 
X 
 
 
- 
 
 
- 
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Cont.… 
 
Activities Characteristics Terra 
Firme 
Várzea Both 
 
Manioc 
cultivation 
• Sustenance (food production) and the surplus 
goes to the market; 
• At least two areas cultivated (shifting 
cultivation) per household; 
• Middlemen dependency (transportation); 
 
 
- 
 
 
- 
 
 
X 
 
Rice 
cultivation 
• Sustenance (food production); 
• The household head (man) is responsible for the 
cultivation; 
 
- 
 
X 
 
- 
Source: Own research, 2000 
 
These activities are mainly based on small-scale production, which depend mainly on the 
household member’s labour. The forest dweller background regarding preferences, production 
only for the sustenance, is the main aspect found in the studied communities. It is assumed 
that cash and non-cash are aggregated meaningfully, so the choice is simply between leisure 
on one hand and all other forms of income on the other.  
 
In the studied communities, labour division represents an important role to understand the 
forest dwelling household system. Men and women have complementary labour roles. 
Women largely contribute in cropping, in addition to the typical female work in the house 
such as meal preparation, care of the children etc. The study reveals that all female members, 
both adults and children, contribute more to house work than the male members do. But the 
female adults are also engaged in the activities together with the male. The research study 
results showed that female members actually play multiple roles, either as productive or 
reproductive workers, while men are only responsible for productive work. Within the forest 
dwelling household system sphere the division of labour is a complex aspect. Land clearing 
and preparation are carried out manually, and usually by men. In households which do not 
have enough male labour women become involved in these tasks as well. 
 
From the socio-economic standpoint, the household and the communities in the regions do 
have a similar and uniform economic status. They are differentiated into some strata 
according to their capacity of gaining economic access to seize all the economic opportunities 
available to them. Yet, it has to be underlined that disparity of socio-economic status among 
the household is not as big as it usually is in the cities. 
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The households studied do not have tradition of community organisation in the perspective of 
commercialising their products. The absence of that tradition is related to the region’s 
geographical situation, state of poverty (that results in a state of quick procedures provoked by 
the hunger that stops any planning in the long term), beyond the traditional spirit of the 
individualism. 
 
The situation described up to now shows quite a wide range of activities carried out by the 
forest dwellers. These activities depend on different traditional habits, different factor 
equipment and resulting access to resources, different needs on varying availability of 
resources, accessibility to the market, type of product produced and other influencing 
determinants. 
 
The Forest Dwelling Household System in the studied areas is classified as a Mixed Farming 
System, which is practised mainly for subsistence. Depending on accessibility, and the stage 
of development, there is sale of surpluses and purchase of external inputs. This system is thus 
more stable than other systems as e.g. plantation systems.  
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CHAPTER 7 
FINANCIAL ANALYSIS OF THE FOREST DWELLING HOUSEHOLD 
SYSTEM 
 
7.1 General Overview  
 
Forest dwellers perceive costs and benefits quite differently from conventional economists as 
well as agricultural and forestry specialists (ARNOLD 1984). The problem which households 
with a large part of production for subsistence are confronted with is to select the best 
combination of activities, to produce the food supply and cash income needed to cover 
essential household needs. As a consequence, such activities bring to the household an 
economic compensation in the form of household income.  
 
This part of the study deals with the financial analysis of the household in the studied 
communities in the Terra Firma and Várzea region. The financial analysis includes the 
structure of household income and expenditures and final calculation of total household 
budgets. One of the specific objectives is to quantify the contribution of house garden, 
cropping and forest systems to the self-sustenance and cash income of households. The results 
of the financial analysis are meant to deepen the understanding the entire Forest Dweller 
Household System components. 
 
To meet the main objectives, the household manages the resources (labour and land) by 
selecting reasonable activities in a rotational period. These activities have been undertaken 
totally dependent on natural conditions such as land availability, rainfall and soil type. Thus 
they are highly vulnerable to climatic and/or environmental influences (e.g. rainfall, crop 
and/or animal diseases) that are beyond the control of the household and cause severe output 
fluctuation.  
 
When dealing with production activities the household is considered as a firm or small 
enterprise allocating available resources to generate income, in order to satisfy its 
requirements. Likewise, the household is analysed as a consuming unit distributing the 
available income among different consumption items (Table 13). 
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Table 13: The forest dwelling income sheet in the Terra Firme and Várzea communities 
 
Income Source Income Allocation 
Cropping 
 
 
Forest 
extraction 
 
 
 
House 
Gardening 
 
 
Manioc, rice 
 
 
Timber, palm heart,  
açaí fruit, charcoal, 
handcraft 
 
Fruits, manioc leaves, 
livestock 
 
Cash 
Non-cash 
 
Cash 
Non-cash 
 
 
Cash 
Non-cash 
 
 
Consumption for sustenance (food, energy, 
animal feed, medicine, etc) 
 
 
Purchase (cash and non-cash production) 
 
 
Investment (tools) 
    Source: Modified after DEEGEN, 2003 
 
For both Terra Firme and Várzea, the production site appearing as cash and/or non-cash 
income has three sub-divisions (house gardening, cropping, and forest extraction), that are the 
main sources of income. The products originate from on-, out- and off-farm activities. At the 
consumption side the income allocation is sub-divided in consumption for sustenance, 
purchase and investment.  
 
The investigated households, according to the results presented, are subsistence economic 
actors who pursue different plans to ensure a reasonable existence with house gardening, 
cropping and forest extraction as examples. Each household head is, in effect, his own 
employer; the hours worked and the tasks accomplished are chosen by him/herself. The 
production valuation presented in this study aims at analysing actual activities contribution to 
household income. To do so, it considers the specific forest dwelling household system as the 
decision context of households and the values assessed here are those recognised by them: 
consumption and production use values.  
 
The forest dwelling’s financial research guide is presented in Figure 38. 
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Source: Own investigation 2000 
Figure 38: Main financial components studied in the communities  
 
The first step in the required analysis is to evaluate the entire forest dweller production 
system, being followed by the consumption and sale analyses. The expenses and revenues are 
the main data needed to obtain the forest dweller income figure. For the analytical purpose of 
the study, and to avoid double calculations, all outputs of the household are treated as a source 
of income. The same procedure of analysing production activities and the average household 
income as well as household expenditure applied to the Terra Firme and Várzea communities.  
 
 
7.2 Production and Monetary Valorisation 
 
The different production systems have been classified in three main types: house garden (on-
farm) activities, cropping (on- and/or out-farm) and forest extraction(out-farm), which cover 
all of the households analysed in the Terra Firme and Várzea communities. The total 
production and valorisation of each activity are summarised in Tables 14 and 15. 
 
 
Household 
 
Consumption 
 
Commercialisation 
 
Expenses 
 
Revenue 
 
Income 
C
os
ts
 
Production:  
House gardening 
Cropping 
Forest extraction 
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Table 14: Annual forest dwelling production in the Terra Firme and Várzea communities per household 
Terra Firme Várzea  
Products* 
 
Dimension Average Minimum Maximum Average Minimum Maximum 
House Gardening:        
Manioc leaves (6) Packet (1 kg) 235 150 360 - - - 
Cupuaçu (23) Unit 455 24 1,200 - - - 
Uxi (15) 100 units 7,040 1,200 48,000 - - - 
Pupunha (15) Clusters (2 kg) 78 6 240 - - - 
Biribá (13) Unit 942 240 4,800 - - - 
Mango (3) Unit 3,400 1,800 6,000 - - - 
Banana (2) Clusters (2 kg) 24 24 24 - - - 
Bacaba (4) Basket (15 kg) 78 24 240 - - - 
Cropping:        
Manioc (27 T.F.; 4 V.) Kilogram 810 90 8,640 1,196 350 2,496 
Rice (3) Kilogram - - - 499 249 750 
Forest extraction:        
Log (3) m³ - - - 222 103 460 
Broomstick (3) m³ - - - 131 90 151 
Plank (6) m³ - - - 104 27 172 
Charcoal (40) Sack (20 kg) 580 144 1,680 - - - 
Açaí fruit (24 T.F.; 4 V.) Basket (15 kg) 86 12 288 82 24 150 
Palm heart (3) Can (1 kg) - - - 16,400 1,200 24,000 
Baske making (1) Unit 288 288 288 - - - 
* the scientific names are in Appendix 2 
( ) Number of households involved in the activity 
Source: Field investigation 2000 
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       Table 15: Annual monetary value of the production in the Terra Firme and Várzea communities per household (US$)  
Terra Firme Várzea  
Products* 
Average Minimum Maximum Sx Average Minimum Maximum Sx 
House Gardening:         
Manioc leaves (6) 37 24 38 11 - - - - 
Cupuaçu (23) 122 6 324 94 - - - - 
Uxi (15) 173 29 1,185 288 - - - - 
Pupunha (15) 140 10 429 127 - - - - 
Biribá (13) 178 45 912 232 - - - - 
Mango (3) 918 486 1,620 613 - - - - 
Banana (2) 39 39 39 - - - - - 
Bacaba (4) 85 26 264 118 - - - - 
Cropping:         
Manioc (27 T.F.; 4 V.) 267 29 2,851 558 394 115 823 327 
Rice (3) - - - - 164 82 247 82 
Forest extraction:         
Log (3) - - - - 1,005 468 2,079 929 
Broomstick (3) - - - - 2,857 1,978 3,297 761 
Plank (6) - - - - 3,835 989 6,329 1,851 
Charcoal (40) 637 158 1,848 333 - - - - 
Açaí fruit (24 T.F.; 4 V.) 235 33 792 194 225 66 412 172 
Palm heart (3) - - - - 5,412 396 7,920 4,343 
Basket making (1) 394 394 394 - - - - - 
* The scientific names are in Appendix 2; ( ) Number of households involved in the activity; US$ 1 = R$ 1.82 (average year 2000 at www.oanda.com) 
Source: Field investigation 2000 
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According to each natural environment, Terra Firme or Várzea region, the households harvest 
the products depending on the natural resources availability. The annual production presented 
is not directly sold, but a considerable part is exchanged between the households and the 
middlemen for other goods like sugar, salt, oil, etc., and consumed. If the household could sell 
all the production presented than they could earn the values shown in Table 18, but this is not 
the case. The isolated community location is one of the main reasons for this type of barter. 
The monetary value of the production is determined by multiplying the acquired set of goods 
by the corresponding sale prices at the household gate.  
 
 
7.3 Forest Dwelling Consumption 
 
The household strategy implies to mainly stick to food products (crops, fruits) for home 
consumption and also to complement with cash products (timber, charcoal, palm heart) in 
order to acquire the funds for purchasing the needed staple and other food items. Against this 
background budget of household consumption in addition to income budgets, are essential 
aspects of evaluating the efficiency of households. Consequently, the research attempted to 
gather data only on monetary flows of consumption patterns. The households were asked to 
indicate the quantities of different items consumed from the production. Concerning the major 
staple food items, the respondents could roughly estimate the consumed items (Table 16). 
 
Table 16: Annual average consumed products in the studied localities 
Terra Firme  Várzea  
Products Dimensions  Absolute HH 
n° (%) 
Quantity 
Consumed 
Absolute HH 
n° (%) 
Quantity 
Consumed 
Charcoal * Sacks  23 (48%) 44 - - 
Açaí ** Basket 14 (29%) 48 3 (25%) 28 
Manioc flour Kg 24 (50%) 430 4 (33%) 195 
Rice  Kg - - 3 (25%) 360 
* 1 sack = 20 kg charcoal in average 
** 1 basket = 15 kg of fruits in average 
HH = Household 
Source: Own Research, 2000 
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The households consume a combination of products. Manioc flour is the most consumed 
product by households in both, Terra Firme and Várzea communities. The household 
consumption is used to estimate the average total expenses per household in each region. This 
enabled a comparison between income and expenditure of representative household 
(household stability) in the Terra Firme and Várzea communities. The total costs of products 
consumed by household are estimated at US$ 249 in the Terra Firme and US$ 227 in the 
Várzea communities, on average, per household.  
 
The household lives basically to sustenance 71% in the Terra Firme and 50% in the Várzea. 
But they cannot longer be considered as a purely subsistence family whose production 
objectives are merely oriented towards fulfilling subsistence needs. They are partly 
subsistence, and partly commercial, 39% in the Terra Firme and 50% in the Várzea. It is 
hardly possible to say that they possess an adequate knowledge of how to run and keep in 
competition and seize economic opportunities outside their own forest dwelling household 
system. In the Terra Firme, most households commercialised straight to the market. Those 
households live only around 100 km from the Belém market. The facts that the Várzea 
communities are located around 150 km from the nearest market (Breves), and the transport 
limitation occurs, explain why the households have to produce more to consume than to sell.  
 
The household sustenance primary needs are presented in Figure 39.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 39: Distribution of the household according to the money priorities  
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All the households in the Terra Firme and Várzea communities answered that the money is for 
food as a main requirement. The households mentioned more than one option regarding 
sustenance needs. As secondary main objectives, there were clothes (52% and 48%), followed 
by shoes (21% and 13%), medicine (10% and 12%), and diesel (17% and 27%) in the Terra 
Firme and Várzea respectively. The sustenance needs spending money indicate the main 
requirements found at the researched communities.  
 
The consumed revenue has an average of 46% of the total revenue by the household in the 
Terra Firme and 20% by the household in the Várzea communities. There are also households 
consuming more than they can produce, where it becomes necessary to purchase the products 
from outside. Further, due to the necessity to consume, they are in debt with middlemen that 
provide those basic needs to them. 
 
 
7.4 Forest Dwelling Expenses  
 
Expenses are assigned as monetary value according to actual cash outlays. Total household 
expenses are defined as the value of all inputs used up or expended in farm production, in a 
specific accounting period of time. Farm expenses are subdivided in a) fixed costs and b) 
variable costs (DILLON and HARDAKER 1993, p. 85). Fixed costs are the production 
expenses independent of the output level , and the variable costs constitute expenses not often 
found by households.  
 
During interviews, households from both areas were asked to estimate their usual expenses 
(Appendix 10). The result of these estimates, however, is treated with care, as all households 
had great difficulties in providing these data (Table 17).  
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Table 17: Annual average expenses per household (US$) 
Terra Firme Várzea  Items  
HH Absolute 
n° (%) 
US$/year HH Absolute 
n° (%) 
US$/year 
Variable costs:     
Kerosene  43 (90) 40 1 (8) 49 
Butane gas 31 (65) 26 11 (92) 41 
Battery  3 (6) 70 - - 
Charcoal  1 (2) 52 - - 
Diesel  - - 3 (25) 1,169 
Animal feed   32 (67) 78  2(17) 206 
Transportation  18 (38) 963 - - 
Fix costs:     
Tools  21 (44) 8 7 (58) 76 
US$ 1 = R$ 1.82 (average year 2000 at www.oanda.com) 
Source: Own Investigation, 2000 
 
The composition and amount of expenses are quite similar in the Terra Firme and Várzea 
regions. The annual maintenance expenses among households can be calculated with or 
without food costs. The food costs could not be identified by the households but according to 
DIEESE 2000, the investigated region has an annual average of US$ 648 per family. Using 
these data, the annual average cost in the Terra Firme is US$ 1,104 per household including 
food costs, and US$ 466 per household without food costs. In the Várzea communities, the 
annual average ranges from US$ 1,040 with food costs and US$ 582 without food expenses. 
The highest costs in the Terra Firme community are the transportation costs, and diesel for 
Várzea communities.  
 
The transportation costs in the Terra Firme come from the need to carry the products almost 
daily to the Belém market centre. Most households bring personally the products to the 
market (75%). The transportation costs need to reflect the actual volumes of goods sold, since 
the costs of transporting a single item, a sack, a basket or canoe load are likely to be different. 
Separating transportation costs from other costs is problematic, since trips are often 
multipurpose. Land costs are consistently ignored because of the difficulty of calculating land 
costs, where the forest is common property and where no obvious opportunity costs can be 
applied. The explanation for the higher costs value in the Várzea communities is that most 
households are dealing with timber processing and need to buy many litres of diesel for the 
generator, in order to process the logs. The high cost for the Várzea communities is also partly 
due to the middlemen interference. 
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The costs for tools have to be taken into consideration for calculating the farm inputs (Table 
18).  
 
Table 18: Tools life span, prices, and annual costs (US$) 
Kind Life-span 
(years) 
Market 
Price 
(US$/unit) 
Linear 
Depreciation3 
Capital 
Investment 6%4 
Costs  
(US$/year) 
Knife 2 2 1.37 0.08 1.45 
Hoe 2 3 1.92 0.12 2.04 
Spade 2 4 2.19 0.13 2.32 
Axe 5 8 1.65 0.098 1.75 
Saw Belt 1 50 50.00 3.00 53.00 
Circular saw 2 197 98.90 5.93 104.83 
Motor  10 714 71.42 4.28 75.70 
   US$ 1 = R$ 1.82 (average year 2000 at www.oanda.com) 
    Source: Own investigation, 2000 
 
The tools used to harvest and process house garden, cropping and forest products are 
traditional in the Amazon region. The average household tool costs, as conservatively 
estimated by a calculation in the Terra Firme and Várzea, are U$ 8 and U$ 76 per year, 
respectively. Here, the costs of the employed materials are calculated on the basis of the 
corresponding sale prices in the communities. 
 
Household expenditures could only be roughly estimated based mainly on data for about one 
week. Asking the households about the expenses from the previous week made them easily 
remember the items and prices. Nevertheless, these estimates may give a rough indication of 
the expenditure broken down by different items. It should be clarified that expenditures do not 
include valued subsistence consumption and excluded extraordinary cash outlays as well.  
 
                                                 
3 Linear depreciation diminishes the value of an asset by a fixed amount each period until the net value is zero. It 
is an estimate a useful lifetime, and simply divides the cost equally across the lifetime. 
(www.gnucash.org/v1.8/C/gnucash-guide/dep-value1.htm) 
4 A discount rate of 6% is considered as the minimum rate acceptable to investors; this is the rate provided by 
saving banks in Brazil (ALMEIDA & UHL 1995). 
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7.5 Forest Dwelling Income Analysis 
 
Calculation of the production value has been used to yield insights about people’s incentives 
for engaging in certain resource uses. It is important to know how much cash is generated by 
the household and how much cash is available to the household, in order to meet such needs 
such as purchasing food, fuel, clothes, etc.  
 
The basic considerations in the calculation of the household income are: 
a) the income issue itself is difficult to be precisely determined. Therefore, the income 
calculation is based on the data collected on quantities of different products produced 
(either sold or consumed). These quantities are then valued using local current household 
gate prices;  
b) since the output and the corresponding prices are subject to high variability in space and 
time, an average output per unit of price is estimated, to be used in the calculation of 
household income.  
 
The annual income calculations for the studied Terra Firme and Várzea communities are 
presented in Table 19. 
 
Table 19: Annual household’s income average in the Terra Firme and Várzea communities 
Income per household 
US$/year 
Income per capita  
US$/year 
 
Communities 
Average Minimum Maximum Sx Average Minimum Maximum Sx 
Terra Firme 577  -918 2,711 746 123  – 182 542 154 
Várzea 4,124  -1,530 11,818 4,153 1,046  – 42 2,920 1,031 
Sx = Standard Deviation 
n = 60 households (48 in the Terra Firme and 12 in the Várzea communities) 
Source: Own Investigation, 2000 
 
The household average income per year comes to an amount of US$ 577 and US$ 4,124 in 
the Terra Firme and Várzea, respectively. The higher income achieved by the households in 
the Várzea can be attributed to timber and palm heart activities. The household sawmill is 
utilised by different households in a kind of cycle use, allowing each of them to process their 
products, in order to increase value added. But high-income values may also be overestimated 
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to some extent, indicating a high-income level. The negative income values are attributed to 
the fact that the households are always in debt with the middlemen.  
 
The income per capita was calculated dividing the total income by the number of household 
members. The income per capita is often used as an living level economic and development 
indicator (TODARO 1994, p. 682). The value of the income per capita in Terra Firme and 
Várzea communities is very low. It is only around US$ 123 in the Terra Firme and US$ 1,046 
in the Várzea per year, as compared to the average income per capita of the people in Brazil at 
US$ 7,320 in the year 2000, (TODARO & SMITH 2002), which is just slightly above the 
poverty line5. In such a situation, the households live in an insecure position, and they are not 
able to withstand any socio-economic hardships that confront them. This confirms that, 
according to the household orientation model, those dwellers are sustenance guided.  
 
For the analysis of income classes all 60 households have been ranked according to their cash 
income (Table 20).  
 
Table 20: Annual household income, frequency distribution (US$) 
Terra Firme 
 
Várzea 
 
Amount in US$ 
N° of HH  % N° of HH % 
Negatives 28 58 2 17 
< 100 3 6 2 17 
100 - 600 8 17 - - 
> 600 9 18 8 66 
Total 48 100 12 100 
US$ 1.00 = R$ 1.82 (year 2000, www.oanda.com) 
Source: Own Research, 2000 
 
Large disparities of income can be found among the households in both localities. Most 
households in the Terra Firme (58%) are always in debt with the middlemen, where they need 
to give the whole production and some times, still remain in debt in the end. In the Várzea 
communities, the majority of 66% lies in the range of more than US$ 600 per year due to 
timber and palm heart activities that provide a substantial return to the families. But those 
values can be contested through the reality of the households. The household presented a 
                                                 
5 According to the International Labour Organisation in KUHNEN (1991, p.14), a very poor person is whoever and wherever 
he/she is, who has income less than US$ 100 per year. 
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precarious situation regarding basic needs (no proper house compound, no available food, no 
health system, and so on), where there could be an indication that the money was invested.  
 
In general, the financial standards of the households in the Várzea communities are better than 
the households in the Terra Firme community, according to Tables 18 and 19. The 
productivity level is the principal reason explaining why such conditions emerge. With these 
results, the hypothesis stating that, despite a more varied and flexible production system in the 
Terra Firme regions, it is confirmed that the forest dwellers total income is higher in the 
Várzea communities. 
 
No doubt, pronounced inequality of household income is one of the major features in the 
study area. A representative part of the households did not receive any cash from their 
activities. This is partly due to the fact that household’s concentrate on subsistence production 
activities and exchange the production by goods with the middlemen. It is a fact that most of 
the households in that region live in isolated areas, and moreover, their activities are 
“entrenched” by the presence of geographical “barriers”, which do not allow them to easily 
get into contact with the “outside world”. Therefore, the dwellers are unable to take up wage 
employment opportunities and earn cash income. 
 
In the studied community areas, subsistence activities are more important to provide income 
to the households. The greater the number of income sources contributing to the total 
household income, the more subsistence means the household have. It is to believe that, after 
numerous discussions and field observations, a lack of market integration, due to poor 
information and hardly any market outlets, may be the principal cause of this situation. In 
fact, all these inaccuracies biased the results. Nevertheless, the compiled figures give insight 
into the poor financial situation of the households. It is logic to conclude that forest dweller 
income is no longer enough to sustain the livelihood in the studied communities. 
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CHAPTER 8 
MARKETING ANALYSIS OF THE FOREST DWELLING HOUSEHOLD 
SYSTEM  
 
8.1 Marketing Structure 
 
The term marketing consists of information exchange about the parameters of the market: the 
resource dealt with prices, quantities, location, time, and participants, (DUERR 1993, p. 318). 
Marketing includes any transaction between buyers and sellers, as well as operations of 
transport, storage, processing, packing and advertising (BEETS 1990, p. 584). 
 
Marketing starts with linking the resource and product to market preferences. In Terra Firme 
and Várzea communities, the role of marketing is to create effective linkages among resource 
managers, processors, and end users. The products are sold in local (Breves) or regional 
(Belém) markets. The degree to which products are marketed depends on the needs for cash, 
the accessibility of markets, the product quantities that are available, as well as labour, and the 
time available for their collection and sale.  
 
The initial market research involved interviewing the market traders who sell the products in 
the main markets from both areas Terra Firme (Belém) and Várzea (Breves), and tracing out 
the marketing chains. The marketing chains of the products are established and operate within 
the existing market infrastructure. The structure of the marketing chain is presented in Figure 
40.  
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 40: Marketing chain in the Terra Firme and Várzea communities 
 
 Local Industry
Middleman Market Traders Consumers HOUSEHOLD Value Added 
Return of goods and/or cash to the household
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The diagram shows a marketing chain that starts at the dweller household level; processing 
the products when possible to add extra value or selling the production direct to the 
middleman, market traders or to the local industries, or brought directly to the market.  
 
The middleman re-sells to the local industry, whose roll is to increase the finished quality of 
the final product. After this step, the local industry has to decide whether to re-sell to the 
middleman or let the product available already, directly to the consumers. The market traders 
bring the products directly to the local industry or allow the middleman to deal directly with 
the industry. The market traders are the final link in this chain and the ones to have less profit. 
The cash (and/or goods as sugar, coffee, salt, etc.) returns to the household from the 
middleman and market traders. This type of chain is representative of products in the studied 
communities. Based on this finding it can be stated that there are no significant differences 
between the marketing systems in the Várzea and Terra Firme communities, as it was 
formulated in the hypotheses. 
 
To ascertain the value added in the market chain, a synoptic table showing the variation 
among prices of forest, cropping and house garden products at the forest dweller household 
gate of production and market prices is provided (Table 21). 
 
Table 21: Variation in product prices at household gate and market (US$) 
 
Products 
 
Dimensions  
Household Gate Price 
(US$) 
Market Price 
(US$) 
Vertical 
Addition (%) 
House Gardening:     
Manioc leaves  Packet (1 kg) 0.16 0.27 168 
Cupuaçu 
Uxi 
Pupunha 
Biribá 
Mango 
Banana 
Bacaba 
Piece 
100 units 
Clusters (2 kg) 
Piece 
Piece 
Clusters (2 kg) 
Basket (15 kg) 
0.27 
2.47 
1.79 
0.19 
0.27 
1.65 
1.10 
1.10 
2.75 
2,75 
0.55 
0.55 
1.92 
2.74 
407 
111 
154 
289 
203 
116 
249 
Cropping:     
Manioc  Kilogram  0.33 0,55 166 
Rice Kilogram  0.33 0.55 166 
Forest extraction:      
Basket making Piece  1.37 1.65 120 
Log m³ 4.52 - - 
Broomstick  m³ 21.81 - - 
Plank  m³ 36.63 - - 
Charcoal  Sack (20 kg) 1.10 2.75 250 
Açaí a Basket (15 kg) 2.75 7.86 285 
Palm heart  Can (1 kg) 0.33 1.65 500 
a Depending the period of the year; US$ 1.00 = R$ 1.82 (average in 2000 from www.oanda.com) 
Source: Field Study, 2000  
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The household gate price reflects the mean price during the production period. These prices 
may be only indicative, but they do provide an idea of what actually exists. The survey 
showed that prices of all products varied from source to market, being smaller at household 
gate because the transportation costs are not included in this stage. The difference between the 
household gate and the market prices varies from 111% to 500% per product. Generally, the 
price increases as supplies diminish, and it is especially high for small quantities of products, 
which are sold in local markets. 
 
Figure 41 presents the actors involved in the dislocation of the production to the market. 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Field Research, 2000 
Figure 41: Rate of responsible actors to transport the production to the market 
 
The middleman represents the main means of transportation in the communities, 49% in the 
Terra Firme and 71% in the Várzea. The question raised here is why these indirect supplies 
(through the middlemen) continue to be so important. The answer is found in the economic 
behaviour of traditional production relations in the extractive economy. As an example, the 
household sawmills buying from middlemen is the cheapest way to obtain timber (sawn or 
roundwood). The sawmill neither needs to invest in the purchase and maintenance of logging 
equipment nor spend money on wages for workers who, due to unfavourable weather 
conditions, cannot always be productive.  
 
According to the interviews with market sellers, the products do not be currently available in 
the market during the whole year. The reasons why this occurs are: seasonal or sporadic 
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production in the case of fruit gathering; demand associated with certain festivals only as for 
manioc leaves; dispersed production sources; extraction in remote or inaccessible areas; low 
traded volumes; and trading systems which are mostly informal with no basic infrastructure. It 
was not easy to estimate quantities of most products sold regularly on a weekly basis due to 
the following constraints: 1) most traders did not keep a record of their weekly transactions; 
2) The traders were in the main illiterates or semi-illiterates who did not have any notion of 
book keeping and most did not realise figures of their transaction for the fear of increased 
taxation. 
 
The following marketing constraints apply: poor transportation, irregularity of product supply, 
insufficient market information, as well as irregularity of labour supply. In addition, the 
nature of some forest products makes marketing problematic. The Açaí fruit, for example, is 
preserved for two days (at most), and it is generally only traded when there is easy access to a 
nearby market. Regarding production final destination, 100% of the household in the Terra 
Firme stated that the production is going directly to the Belém City. In the Várzea 
communities 47% of the products goes to the Breves City, 18% to the Belém City and 35% 
have unknown destination.  
 
 
8.2. Local and Regional Market Centres  
 
8.2.1. Breves Local Market Centre 
 
Located in the area known as the “Island Region”, the city of Breves is very similar to so 
many other riverine Amazon cities, where isolation and the water regime still determine the 
rhythm of the social and economic relationships of the people who traditionally inhabit the 
forest.  
 
The goods that come into the markets of Breves have travelled greatly varying distances such 
as Melgaço, Portel, etc. It is important to mention that city is a commercial centre for an 
enormous area of the Island region; therefore, almost everything produced for marketing 
along the rivers and their innumerable tributaries finds its way into the Breves ports. Routes 
are not only long but also dangerous. Currents are strong, sandbars hidden and constantly 
moving, and old boats and engines are prone to breaking down. The rise and fall of the river 
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also causes many settlements on minor rivers to become totally isolated for months at a time, 
and resources such as fruit to become unavailable due to impeded water access. The problems 
of slow and risky transportation are compounded by the lack of adequate communication 
facilities in the area. In the almost total absence of telephones in rural areas, buyers and sellers 
cannot follow rapidly marketing conditions. 
 
The patterns of trade in forest products in the Breves area are highly varied. A study done in 
villages, many of them remote from the market by (SANTOS 1999; p. 59) showed that the 
simplest arrangements, i.e., a producer or extractor selling the household’s products in the 
home village, are the most frequent. Many forest products are, however, far more complex. 
 
 
8.2.2. Belém Regional Market Centre 
 
Belém is a city with approximately 1.5 million people and has many places to buy, sell, and 
trade forest and agriculture products, known as market places. At present, the employment 
and economic situation in the entire region is dismal. Same as with the rest of the nation, the 
Belém citizens are living in difficult times, with high unemployment and under-employment 
rates and decreasing purchasing power for most of them. Marketing, especially small scale 
wholesaling of forest and agricultural products, is a refuge of many urban unemployed people 
as well as of hunters, fishermen, and forest product collectors. 
 
The population of sellers who operate outside the markets is undoubtedly very large, but it 
was considered impossible to ascertain their exact numbers. Selling of forest products is not 
only an important employment of Belém’s residents, it is also a growing economic activity. 
Studies have attempted to estimate the number of people engaged in wholesale marketing in 
Belém in various ways. This has proved to be an impossible task for several reasons: a) The 
goods that market vendors sell enter the city through various points; b) Between the ports and 
the retail markets, most local goods pass through one or more wholesalers; c) There are 
virtually no stable wholesale market locations in Belém. These markets are both widely 
dispersed and movable in location.  
 
Much wholesale buying is done in boats as they dock or even before they enter the port. 
When the goods are on shore, negotiating and buying is done in many places: some trading 
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goes on literally in the middle of the street, other goods are traded on sidewalks, under 
temporary shelters, or in houses. A lack of adequate trading and store facilities apparently 
plagues all markets in Brazil. In Belém this problem is especially evident and surely accounts 
for many of the comments on the disorganised state of trading in the city. 
 
There are several levels of buyers and sellers. The lowest or poorest wholesalers, those who 
clamber onto boats as they are docking and with only a few bills in their hands wrest small 
quantities of goods from incoming passengers, are said to number in the hundreds. Most 
human settlements in the Amazon are small nuclear or dispersed villages. Size varies 
considerably.  
 
 
8.3. Marketing Problems 
 
Infrastructure 
 
Several factors create marketing barriers that cause households to be poorly motivated to 
produce better and higher output. Poor transport infrastructure is the basic marketing 
constraint in the researched communities. Physically isolated, the communities visited during 
the survey are not even reached regularly by regular boat lines, which the households use to 
transport their goods to the market. Therefore, the self-marketing possibilities for households 
are limited. Middlemen visit most of the communities at least during the harvesting season. 
However, since they do not come frequently, households experience storage problems, 
particularly with the açaí fruit, since they are not familiar with appropriate methods, and 
storage facilities are not available. Further, household gate prices decrease since 
transportation costs increase sharply. The fact that few traders visit the communities also 
gives the households only a very limited negotiating power.  
 
Storage and illegal practices 
 
Since they do not have storage facilities and generally need cash, households do not store 
their products, except for manioc (manioc flour), which is stored in the loft of the kitchen. 
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Since prices for products differ up to 100% during the harvesting period, households could 
easily increase their income if they were equipped with adequate storage facilities. 
Furthermore, marketing of larger quantities would strengthen their negotiating power or 
reduce the costs of renting a boat.  
 
Corruption is another factor. Middlemen who provide instruments to measure weight and 
volume are often accused of cheating households by reading the scale incorrectly in their own 
favour. Because they do not have their own scale, households are unable to verify the weight 
of their produce. Although they know about these practices, households still sell to the 
middlemen – usually because they do not have any other choice.  
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CHAPTER 9 
CONCLUSIONS AND RECOMMENDATIONS 
 
 
9.1 Conclusions 
 
The present work analyses the Forest Household Dwelling Systems in Terra Firme and 
Várzea communities following the Farming Systems Approach (FSA). This approach 
explores the resources, identifies constraints and aims of households. It is especially useful in 
the more applied area of raising production and it is viewed as a diagnostic device as well as a 
method for speeding up the development through a region. The results from the analysis of 
the components and functioning of the Forest Dwelling Household System have proved that 
the FSA fits with the intention of this study. The methods and tools used in this investigation 
complemented each other to verify the hypotheses and to achieve the expected results. The 
results of the analysis led to identify the Forest Dwelling Household Systems in terms of 
production, financial and marketing aspects within the household sub-system.  
 
All components of the forest dwelling household system are closely inter-linked, 
interdependent and functionally inseparable for the households. The forest dwelling system is 
a complex unit, with objectives (consumption and/or commercialisation), activities (house 
gardening, cropping and forest extraction), and constraints (debt dependence, distance to the 
market, and natural resources available). The forest dwellers in Terra Firme and Várzea have 
already been practising their particular farming activities for many years. What they apply on 
the farm is just what they inherit and imitate from their parents. Therefore, “subsistence and 
the traditional way of living” are still strongly impressed on their mind.  
 
Households in the studied areas have a rather low standard of living and actually many of 
them are struggling for survival. Only a minority can provide sufficient food and cash for the 
basic needs of the household members. The forest dwellers studied live far from the urban 
centres and financial resources. They are small holders, widely scattered, with few or no 
assets and without legal land title. The overriding goal ranked firstly by all households is to 
satisfy the families subsistence needs, namely to supply sufficient food and providing housing 
for the family at all time.  
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Besides facing a lack of support, the households are still encountering serious difficulties 
because of many infrastructure constraints (lack of transportation, poor access to the market, 
unavailability of electricity, lack of drinking water, illiteracy, unpredictable prices and others). 
These limitations influence the forest dweller production system in many ways.  
 
A number of facts also show that, under the forest dwelling household systems, the 
households are to be specialising in organising their “farm”. All activities contribute to the 
household income, intended to meet the sustenance of having staple food. It can therefore be 
concluded that the presence of these different systems as well as ecological systems causes 
the household to be engaged in both the “cash-economy” and “non-cash economy”. While the 
households’ needs money for purchasing other necessities (all of the products which can not 
be produced within the household) can be fulfilled by selling products. By doing so, 
households have, from that moment on, been geared to the wider market economy. 
 
When collecting data about production prices, it is easy to overlook the details of whether and 
how a product has been processed. Where the processing has taken place, the related expenses 
of transportation and material need to be subtracted from the revenue, in order to determine 
the net income. The main benefit of processing is that it increases the durability and final 
value of the product. To a certain extent, the level of processing is also influenced by the 
purchasing power of the consumers. Households sell immediately after collecting the products 
or after processing, and market traders buy only in small quantities throughout the year. 
Although households know that they could make more money if they stored the product, they 
are unable to wait because they need the cash or goods immediately. 
 
The production in Terra Firme and Várzea are traded in low quantities with short marketing 
chains, and represented just one component of basket of goods, which varied in size and 
composition, according to the season and other factors such as distance to the market, 
resource availability, etc. The product trade in studied communities from Terra Firme and 
Várzea regions is criticised as inefficient, inequitable, and extremely underdeveloped. 
Marketable products provide the opportunity to complement household income, as well as 
providing a relief source in times of seasonal and emergency food and cash shortages. The 
role of these activities varies depending on the availability of alternative employment 
(especially cropping tasks), the seasonal availability of the products, the need for cash 
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income, access to the forest resource, the conditions of the natural resources and access to 
markets.  
 
Any financial analysis of forest dwelling is concerned with scarcities and absolute limitations 
of production factors, their allocation and respective productivities. The income earned from 
production (harvesting and processing) is of especially critical importance to the household. 
For these activities earned income often contributes substantially to the total household 
budget. 
 
The complexity of forest dwelling has a rational basis. Useful insights were gained by 
separately analysing the major sub-systems. These have been identified as the choice between 
subsistence production and production for the market; the choice between consumption now 
and consumption in the future, and the choices to be made to cope with risk. This means that 
the behaviour of a household is plausible in the light of his resources and constraints. 
Understanding this builds an important basis for any attempt at introducing change into forest 
dwelling household systems.  
 
The scarcities situation among the studied villages is high in both localities, an exact 
definition of land used is difficult due to the households have a vast area of work, labour is 
not a serious constraint and, capital is scarce in all localities. This study concentrates on the 
way individual families manage their resources, mainly because it is at this level that decision 
making about these resources is made. The opportunity to improve the situation lies, however, 
in the ability to create mechanisms where dwellers can discuss, mainly amongst themselves, 
the impact of their activities on forest and other natural resources. Issues like management, 
conservation and protection of certain species can be only handled at a collective level. 
 
Subsistence production is extremely important to the forest dweller survival, as it eliminates 
the need to purchase basic food supplies, but cash generating activities should be also 
supported. Neither does diversification necessarily imply abandonment of previous activities: 
the emphasis is on diversification, for participation in value added activities, the elaboration 
of finished products. 
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9.2. Recommendations  
 
The following recommendations derived from the research results and conclusions discussed 
above are made: 
 
Terra Firme Community 
1. Due to the proximity to the regional market centre, the products could be processed to 
increase the durability and at same time add value to the final product price; 
2. The land rotation system applied in this region is problematic due to the contribution to 
the deforestation of the natural forest. A rearrangement of this sub-system must be applied 
in order to revert the actual procedure and provide an orientated work plan to the 
households, according the activities carried out; 
 
Várzea Communities 
1. The house garden system represents an important component in the forest dwelling 
household system but it is not utilised in a diversified way. The household could develop 
other activities apart from the current ones for providing extra food support.  
2. Improved varieties of production should be introduced in the area in order to decrease the 
unsustainable practice of cutting down the timber and palm heart wholesale; 
 
Common  
1. The allocation of time to extractive activities depends on the products to be collected, the 
accessibility of the resources, their compatibility with the seasonal working calendar and 
the price relationship between cropping and extractive products. Therefore it is important 
to provide incentives for cropping systems which involve annual and perennial crops in 
areas where extractive activities dominate. In this way their spatial and temporal 
permanence can be protected, levels of deforestation in primary forest reduced, incomes 
increased and the supply of basic foods guaranteed; 
2. Poverty in this regard is the main problem. Therefore, every effort to generate more rural 
employment opportunities and to improve the living conditions such as access to 
education, health and transportation facilities, should be the main orientation; 
3. Manioc is among the most important crops of the household systems in both regions, 
being the primary staple food. But in both ecosystems, the yields are very low. In order to 
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safeguard self-sufficiency the production potential of this food crop should be improved 
by appropriate research activities in all stages, from planting, harvesting to processing. 
The government should provide rural extension teams for supporting the forest dwellers; 
4. Furthermore, it is recommended that the livestock activity should be continuously 
stimulated as an alternative source of income for the households during the low season, as 
their already have this practice for home consumption; 
5. Improving harvesting techniques. Some new techniques would require education rather 
than equipment, such as the açaí fruit harvest, the palm heart extraction and manioc 
cultivation. Secured land and resource rights are more important than harvesting 
techniques in encouraging the sustainable harvest of products; 
6. Given the dominance of intermediaries in the regional forest product trade a way should 
be provided to establish alternative marketing arrangements that enable forest dwellers to 
secure a better price for extractive products.  
7. Forest Management Planning in both regions is extremely necessary.  
 
This research raises questions about the viability of forest products as a means of providing 
secure livelihood for communities. Evidence presented here suggests that much needs to be 
done. This research highlights the extreme poverty of forest dwellers in the research 
communities and a lack of a ‘sustainable livelihood security’ is apparent.  
 
The major limitation of this study is that the specifics of location and time of the research do 
not allow generalisation. While study findings may well be transferable to other locations, the 
building of a theory from this first attempt to elucidate the concept is difficult. The results of 
such studies are expected to give broader and deeper information on the forest dweller 
population dependence on house gardening, cropping and forest extraction activities. In the 
light of this knowledge forest dwelling development programs will be more accurately 
synchronised with household commitments and thus surely be more successful. 
 
Finally, the findings permitted to identify the major restrictions of the existing Forest 
Dwelling Household Systems which have to be alleviated, or at least taken into account, if 
appropriated measures for improvement are to be developed and implemented. This study has 
focused on a specific topic only; that is the Forest Dwelling Household Systems from Terra 
Firme and Várzea Regions in the Pará State, Brazil. Multidisciplinary teams will be needed to 
explore all aspects of the Farming Systems. However, the principles frame conditions could 
be proved by the Farming Systems Approach. 
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APPENDIX 01 
Appendix 01a: Community questionnaire  
1 General Information 
Leader name: 
Community name: …………………………………………………. Date: ……/……./…… 
Location area: 
Boundary:  North:___________ South: __________________  
Eastern: __________  Western: __________________ 
Community age:  
Number of families:  
Total number of people:  
How many children from 0-10 years old?  
What is the preferred number of children per family?   
Is there a land title?   () Yes  () No 
 
2 Infrastructure 
School in the village: () Yes  () No 
Until which class: () Primary school () Secondary school 
How many children attend the school? () All  () The majority () Half () Less the half 
Health Centre?  () Yes () No,  
If yes, is working? () Yes  () No 
Community religion: () Catholic () Evangelic () Protestant  () Others __________________ 
Community Centre: () Yes  () No 
Which is the means of transportation between the villages? 
() Boat  () Car    () Horse   () Other__________ 
Is a generator available:  () Yes () No 
How far is the community to the near Market Centre? 
3 Main Status 
Which are the principal activities for income generation in the villages?  
What are the principal activities of the women?  
What are the activities of the young people?  
Which activities are recently increasing?  
Which activities are recently decreasing?  
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Appendix 01b: Household head questionnaire 
1 Status of Household 
Community name:…………………………………….Date: ……/……../…… 
Household name: ……………………………………………….Sex: () Male  () Female 
Age: …………………………… 
What is your marital status? () Single, () married, () separated, () together, () widow 
Household origin? () From the community () outside ………………………….. 
Education level:………………. 
Do you have children? ………….. 
What is your religion? () Catholic, () Protestant, () No religion 
How many years have you been living in this village? () The whole life, () others ………… 
What is your family position? () Husband, () Wife, () Son/Daughter 
How many people permanently live or depend on you? ………………………….. 
Which are the common sicknesses that you have in your family? 
() Not sickness () fever, () cold, () diarrhoea  () others ……………… 
Which are the common accidents that happen in your work? 
() No accidents,  () snakes bite, () knife hurting 
What are your main occupations? 
Did you receive any credit or support or will receive? 
 
2 House Garden 
What is the size of your land (hectare)? …………………………… 
How did you acquire the land? 
Have you had any conflict in your land? () Yes  () No 
If so, which one? …………………………………………………… 
Do you have animals? () No, () yes 
If so, which type of animals?  
What are the main sources of fodder for the animals? 
Which is the main propose of having animals? () Sell  () consumption () both 
Price per animal? 
Which are the animals feed quantity and costs?  
Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
154
 Rest of food Maize  Ration  Manioc  
Quantity     
Price     
3 Crops Production 
Do you cultivate crops? () No () Yes 
Which are the main important crops? 
Crops Sale Quantity Consumption Quantity 
     
     
 
At present, how many fields do you have under crops (size)? 
What are the main pests and disease affecting the crop?  
Do you plant tree? () No  () Yes 
If so, which ones? 
Which quantity? 
Do you use any fertilisers?  
The main reason of planting crops? 
Which are the main sources of energy?  
() Fuel  () kerosene  () gas  () charcoal  () battery  () diesel  () Others …. 
Which is the energy used quantity and costs? 
 Battery  Kerosene  Gas  Diesel  Charcoal  
Quantity      
Price      
 
What field operations is performance by: 
Men: 
Women: 
Children: 
4 Household Income 
Products prices: 
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PRODUCTS QUANTITY 
EXPLOITED/WEEK 
CONSUMPTION SOLD EXCHANGE 
     
     
 
Main expenses: 
SOURCE OF 
EXPENSES 
QUANTITY 
USED/WEEK 
US$ 
   
   
 
Main source of income 
SOURCE OF 
INCOME 
US$ 
  
  
 
Annual Calendar of Activities 
ACTIVITIES J F M A M J J A S O N D 
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Appendix 01c: Activity questionnaire  
 
1 Activity Status 
Activity name: …………………………………………………………………………. 
How many years do you do this activity?………………………………………………. 
Ecosystem used:  () Wetland Forest () Upland Forest () Both 
Which is/are the exploited method(s): 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Main tools used:  () Long knife () axe () hoe () chainsaw () spade () others  () no tools 
How many minutes/hours do you spend collecting the products?……………………………. 
Working hours per days: ……………………………………………………………………… 
Working days per week: ………………………………………………………………………. 
Working weeks per month: …………………………………………………………………….. 
Number of people working with you: ………………………………………………………….. 
Workers origin: () Family () outside  
Which payment do you provide to the worked (money or food)? 
In case of money, how much? 
How do you do to transport the products home?  
() Boat   () car   () animals  () Others __________________ 
Dislocation to the exploited area:  
() Boat  () car   () animals  () walking  () Others________________ 
Environment cares:  
() No   () DBH > 1 m  () fruit care  () oriented cut  () fuel selection 
Traders:  () Middlemen   () local enterprises   () Both 
Product dislocation to the market:  () Middlemen   () self carrying  () both 
Product destination:   () Belém  () Breves  () Unknown 
Exchange products:   () Yes   () no 
Products exchanged:   () Sawmill products   () food  () fuel 
Reason to exchange the products:  
() The middlemen has no cash available   () the necessity of products 
Stocks:  () No   () palms  () timber 
Reasons to work in this activity:  
() Not other option  () parents influence  () this is the best work in this region. 
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Activity benefits: () No benefits  () just can buy the things needed  () can only survive 
Improve this activity:  
() A finance support from the government  () have no idea () a project implementation 
() a plantation implementation () to buy a boat to the community. 
Main activity problems:  
() The sawmill () the water level  () no transport () inspection () middlemen () 
product prices  () resource availability  () sickness when dealing with charcoal  () no problem. 
 
2 Financial Activity Status 
Expenses for selling the products:  
How much do you spend buying your tools?  
How much is your monthly income?  
How much do you spend per month?  
What did you do 10 years ago?  
() The same activity  () crops cultivation  () seller () sawmill worker  () employed () nothing 
Transportation costs:  
Money priorities: () Shoes  () food  () cloths       () medicine  () diesel      () tools 
 
Additional Information’s: 
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Appendix 01d: Market questionnaire  
 
Name: ………………………………………………………………………………………. 
Location: ……………………………………………………………………………….…... 
Sex: …………………………………………………………………………………………. 
How old are you? …………………………………………………………………………… 
Marital Status: ……………………………………………………………………………… 
Which products sell? ……………………………………………………………………….. 
Where do you always sell? ………………………………………………………………… 
 
From where, at what price and when do you obtain the products to you sell? 
PRODUCT USUAL SOURCE PURCHASE PRICE PERIOD 
    
    
 
If you store before resale, how do you store them? 
Did you suffer from any storage losses? Yes/no 
If yes, for which products and how much? 
PRODUCT QUANTITIES (Kg, litter, basket) ESTIMATED VALUE 
   
   
 
What quantities of products do you sell weekly and monthly? 
PRODUCT N° OF DAYS WEEKLY MONTHLY 
    
    
 
In what unit and at what prices do you currently sell the products? 
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PRODUCT UNIT OF SALE RESALE PRICE 
   
   
 
What is the approximate distance between where you sell your products and your products 
source? 
 
What difficulties and at what period of the year do you often face? 
DIFFICULTIES PERIOD 
  
  
 
Are you a member of a marketing group/co-operative? Yes/No 
If yes, how many members belong to your group? 
If no, why not? 
How do you evaluate the demand for the products in which you trade? 
PRODUCT TRADED 
MARKET TREND 
  
  
 
Does the demand for your product vary from one season to another? Yes / No 
If yes, which of the products are more in demand in: 
Raining season ______________________ 
Dry season _________________________ 
What is the source of capital for purchase of your products? 
In your opinion, suggest what could be done to improve the marketing of products? 
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APPENDIX 02 
 
 
Appendix 02: List of scientific names of the products used by household 
 
Common 
name 
Scientific name Use 
Açaí Euterpe oleracea Mart. The fruit is used to produce a kind of juice very 
rich in iron, consumed with manioc flour and 
sugar; 
Palm heart 
Bacaba Oenocarpus bacaba Mart. Fruit, used to produce a juice in a way similar to 
açaí juice 
Banana Musa spp Fruit, consumed fresh 
Biribá Rollinia mucosa (Jacq.) Baill. Fruit, consumed fresh 
Cupuaçu Theobroma grandiflorum Fruit used to produce juice and different kinds 
of sweets. In urban centers is consumed as ice-
cream 
Handcrafts Maranta arouma 
Mauritia flexuosa 
Euterpea spp. 
The leaves are used as raw material to produce 
baskets, toys, etc. 
Herbs and 
Medicinal 
plants 
Alternanthera sp., Crotolaria 
sp, Lippia alba, Menta piperina, 
Ruta graviolens, Spilanthes 
acmella, Tagetes patula, 
Zingiber spp. 
Tea; put the in the injured place/bath with 
the tea the head; friction the injured place, 
among others uses. 
Manioc Manihot esculenta Crantz Manioc flour production 
Manga Mangifera indica L. Fruit, consumed fresh 
Pupunha Bactris gasipaes H.B.K. Fruit need to be cooked 
Rice Oryza sativa L. Food product 
Uxi Endopleura uxi (Hub.) Cuatr. Fruit, consumed fresh 
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APPENDIX 03 
 
Appendix 03a: Man- equivalent conversion factors 
Age Group Male Female 
< 10 years 0 0 
10 – 13 years 0.2 0.2 
14 – 16 years 0.5 0.4 
17 – 50 years 1.0 0.8 
> 50 years 0.7 0.5 
Source: STOCK, 1991, p. 188 
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Appendix 03b: Man-equivalent calculations 
 
 
 
Terra Firme Husband Wife S1 S2 S3 S4 S5 D1 D2 D3 D4 D5 Total Land size(ha) ME/Land
1 1.00 - - 0.20 0.50 - - - - - 0.80 - 2.50 1.13 2.22
2 1.00 0.80 - 0.40 - - - - 0.40 - - - 2.60 0.88 2.97
3 1.00 0.80 - - - - - - - - - - 1.80 0.63 2.88
4 1.00 0.80 - - - - - - - - - - 1.80 0.88 2.06
5 0.70 0.50 - - - 1.00 - - - - - - 2.20 0.63 3.52
6 0.70 0.80 - - - - - - - - 1.60 - 3.10 0.88 3.54
7 1.00 0.80 - - - - - - - - - - 1.80 0.63 2.88
8 0.70 0.50 - - 0.50 - - - - - - - 1.70 0.88 1.94
9 1.00 0.80 - 0.20 0.50 - - - 0.20 0.40 - - 3.10 0.38 8.27
10 1.00 0.80 - - - - - - 0.20 - - - 2.00 0.38 5.33
11 0.70 0.50 - - - - - - 0.20 - 0.80 - 2.20 0.38 5.87
12 1.00 0.80 - 0.20 - - - - - - - - 2.00 0.38 5.33
13 1.00 - - - - - - - - - - - 1.00 0.38 2.67
14 1.00 0.80 - 0.20 0.50 - - - - - - - 2.50 2.00 1.25
15 0.70 - - - - 2.00 - - - - 0.80 - 3.50 1.13 3.11
16 1.00 0.80 - - - 1.00 - - 0.20 - - - 3.00 0.63 4.80
17 1.00 0.80 - - - - - - - - - - 1.80 0.13 13.85
18 1.00 0.80 - 0.20 - - - - - - - - 2.00 0.13 16.00
19 1.00 0.80 - - - - - - - 0.40 - - 2.20 0.13 17.60
20 1.00 0.80 - - - - - - 0.40 0.40 0.80 - 3.40 2.00 1.70
21 1.00 0.80 - 0.20 - 4.00 - - - 0.40 - - 6.40 1.13 5.69
22 1.00 0.80 - - - - - - - - - - 1.80 2.00 0.90
23 1.00 0.80 - - - - - - - - - - 1.80 0.38 4.80
24 0.70 0.50 - - 0.50 1.00 - - - 0.40 - - 3.10 0.13 23.85
25 1.00 0.80 - 0.20 - - - - 0.20 - - - 2.20 0.13 17.60
26 0.70 0.50 - 0.20 - 1.00 - - 0.40 0.40 - - 3.20 0.38 8.53
27 1.00 0.80 - 0.20 - - - - - - - - 2.00 0.13 16.00
28 1.00 0.80 - - - 1.00 - - - 0.40 - - 3.20 2.00 1.60
29 1.00 0.80 - - - - - - - - - - 1.80 1.13 1.60
30 - 0.80 - - - - - - - - - - 0.80 0.63 1.28
31 1.00 0.80 - - - - - - - - - - 1.80 0.63 2.88
32 0.70 0.50 - - - 1.00 - - - 0.40 - - 2.60 1.13 2.31
33 1.00 0.80 - 0.20 - - - - - - - - 2.00 2.00 1.00
34 - 0.50 - - - 1.00 - - - - - - 1.50 0.13 12.00
35 1.00 0.80 - 0.20 - - - - - - - - 2.00 1.13 1.78
36 1.00 0.80 - 0.20 - 1.00 - - 0.20 - - - 3.20 0.88 3.66
37 1.00 0.80 - 0.20 - 1.00 - - 0.20 0.40 0.80 - 4.40 2.00 2.20
38 1.00 0.80 - - - - - - - - - - 1.80 0.88 2.06
39 1.00 0.40 - - - - - - - - - - 1.40 1.13 1.24
40 0.70 0.50 - - - 1.00 - - 0.20 - - - 2.40 0.63 3.84
41 1.00 0.80 - - - 2.00 - - 0.20 - 0.80 - 4.80 1.13 4.27
42 1.00 0.80 - - - - - - - - - - 1.80 0.88 2.06
43 1.00 0.80 - - - - - - - - - - 1.80 0.88 2.06
44 1.00 0.80 - - - - - - - - - - 1.80 0.13 13.85
45 1.00 - - 0.50 1.00 - - - 0.40 0.80 - 3.70 1.13 3.29
46 0.70 0.50 - - 0.50 1.00 - - - - - - 2.70 0.38 7.20
47 1.00 0.80 - - - - - - - - - - 1.80 0.38 4.80
48 0.70 - - 0.20 0.50 2.00 - - 0.20 - 1.60 - 5.20 1.13 4.62
Average 0.93 0.73 - 0.07 0.08 0.46 - - 0.07 0.08 0.18 - 2.48 0.81 5.52
Várzea
1 1.00 0.80 - - - - - - - - - - 1.80 2.00 0.90
2 1.00 0.80 - 0.40 - - - - - - - - 2.20 2.00 1.10
3 1.00 0.80 - - 0.50 1.00 - - - 0.40 0.80 - 4.50 2.00 2.25
4 1.00 0.80 - - - 2.00 - - - 0.40 0.80 - 5.00 2.00 2.50
5 0.70 0.50 - - - 3.00 - - - - 1.60 - 5.80 2.00 2.90
6 0.70 0.50 - - - 3.00 - - - - 1.60 - 5.80 2.00 2.90
7 1.00 0.80 - - - - - - - - - - 1.80 2.00 0.90
8 0.70 0.50 - - - - - - - - - - 1.20 2.00 0.60
9 1.00 0.80 - - - - - - - - - - 1.80 2.00 0.90
10 1.00 0.80 - - - - - - - - - - 1.80 2.00 0.90
11 1.00 0.80 - - - 4.00 - - - 0.80 1.60 - 8.20 2.00 4.10
12 0.70 - - - - - - - - - - - 0.70 2.00 0.35
Average 0.90 0.72 - 0.03 0.04 1.08 - - - 0.13 0.53 - 3.38 2.00 1.69
D = Daughter D1 and S1 =  from 0 to 10 years old
S = Son D2 and S2 = from 10 to 13 years old
D3 and S3 = from 14 to 16 years old
D4 and S4 = from 17 to 50 years old
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APPENDIX 04 
 
Appendix 04: Land tenure system in Brazil 
 
Unclear land tenure is characteristic throughout Brazil, especially in areas with high forest 
cover, both in the Atlantic and Amazon forests. In the Amazon, unclear tenure is one of the 
factors that drives deforestation and serves as a disincentive to sustainably managed forests. 
People can claim land in the Amazon based on the area they have “improved”. Historically, 
clearing trees has been considered an improvement by the National Institute of Resettlement 
and Agrarian Reform (INCRA, Instituto Nacional de Colonização e Reforma Agrária). 
Deforestation is thus a rational decision for those seeking land ownership (NASCIMENTO et 
al. 1999). 
 
But there is no consensus on the impact of tenure security on rates of deforestation. Violence 
resulting from land conflicts is common and tenure security can affect decisions regarding 
investment in the land. In general, occupancy and use of the land has constitute tenure in the 
Amazon. For the most part, agriculturists without formal title to their land do not fear being 
displaced. Where conflicts do take place, they are the result of premature settlement of the 
frontier. Beginning in the 1960s, large-scale agriculturists with the greatest access to formal 
incentive programs generally settled the frontier first – and largely prematurely, given the lack 
of infrastructure at the time. Many abandoned their lands, with small-scale farmers taking 
over on their heels. Once government and infrastructure arrived at the frontier, some of the 
original settlers returned to reclaim their land, with conflict and ensuing violence sometimes 
occurring. Land conflict rarely takes place in formal INCRA settlements, despite the fact that 
many of the landholders do not have formal title.  
 
CARPENTIER (et al. 1999) suggest that in the Western Amazon, giving formal title to 
smallholders may in fact increase forest conversion, as farmers will become eligible for credit 
to finance agricultural expansion. Within the various agricultural systems, however, some of 
the agroforestry systems mimic many of the ecological benefits of maintaining natural forests, 
although their profitability vis-à-vis alternatives is location-specific and, in case, agroforestry 
systems are less acceptable to those for whom maintaining the biodiversity of natural forests 
is of paramount importance.  
 
This paper’s Brazilian contributors are firm in their call for tenure rights as a critical 
prerequisite for forest conservation through management. They assert that investment in long-
term activities such as low-impact logging requires clear tenure, though this alone is not 
sufficient to promote sustainable management practices (NASCIMENTO et al. 1999). 
Recognising and protecting land tenure in regions with high forest cover should be 
accompanied by policies that promote forest conservation, either by paying for environmental 
services or promoting sustainable harvests of timber and non-timber products. They suggest 
that longstanding settlement along rivers offers and opportunity for World Bank action to 
assist the government to legalise existing land tenure regimes, which could result in a 
significant contribution to forest conversation in the Amazon. A US$ 1 billion World Bank 
loan for land reform currently under preparation may be an appropriate vehicle for such an 
initiative in their view (LELE et al. 2000, p. 34). 
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APPENDIX 05 
 
 
 
Appendix 05a: Livestock Unit Equivalent Conversion Factors (LUECF)  
 
 
Livestock Type 
 
Equivalent Unit 
Chicken 0.01 
Swine 0.4 
Duck 0.2 
Source: Zoning Working Group for Animal Feeding Operations, (2002, p. 2) 
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Appendix 05b: Calculations of livestock unit equivalent  
 
 
Source: Own investigation, 2000 
Total Quantity With Conversion Factors
Terra Firme Chicken Swine Duck Chicken Swine Duck Total Land size (ha) Livestock/Land
1 - - - - - - - 1.13 -
2 29.00 - - 0.29 - - 0.29 0.88 0.33
3 6.00 2.00 - 0.06 0.80 - 0.86 0.63 1.38
4 5.00 - - 0.05 - - 0.05 0.88 0.06
5 - - - - - - - 0.63 -
6 4.00 - - 0.04 - - 0.04 0.88 0.05
7 - - - - - - - 0.63 -
8 30.00 3.00 - 0.30 1.20 - 1.50 0.88 1.71
9 5.00 - - 0.05 - - 0.05 0.38 0.13
10 - - - - - - - 0.38 -
11 6.00 - - 0.06 - - 0.06 0.38 0.16
12 11.00 - - 0.11 - - 0.11 0.38 0.29
13 - - - - - - - 0.38 -
14 2.00 - - 0.02 - - 0.02 2.00 0.01
15 5.00 - - 0.05 - - 0.05 1.13 0.04
16 - - - - - - - 0.63 -
17 6.00 - - 0.06 - - 0.06 0.13 0.46
18 5.00 - - 0.05 - - 0.05 0.13 0.40
19 - - - - - - - 0.13 -
20 10.00 - - 0.10 - - 0.10 2.00 0.05
21 10.00 - - 0.10 - - 0.10 1.13 0.09
22 - - - - - - - 2.00 -
23 - - - - - - - 0.38 -
24 5.00 - - 0.05 - - 0.05 0.13 0.38
25 10.00 2.00 - 0.10 0.80 - 0.90 0.13 7.20
26 10.00 - - 0.10 - - 0.10 0.38 0.27
27 - - - - - - - 0.13 -
28 5.00 - 5.00 0.05 - 1.00 1.05 2.00 0.53
29 10.00 - - 0.10 - - 0.10 1.13 0.09
30 - - - - - - - 0.63 -
31 11.00 - - 0.11 - - 0.11 0.63 0.18
32 30.00 - - 0.30 - - 0.30 1.13 0.27
33 - - - - - - - 2.00 -
34 30.00 1.00 - 0.30 0.40 - 0.70 0.13 5.60
35 20.00 3.00 - 0.20 1.20 - 1.40 1.13 1.24
36 50.00 - - 0.50 - - 0.50 0.88 0.57
37 30.00 - 20.00 0.30 - 4.00 4.30 2.00 2.15
38 3.00 - - 0.03 - - 0.03 0.88 0.03
39 30.00 - - 0.30 - - 0.30 1.13 0.27
40 - - - - - - - 0.63 -
41 3.00 - - 0.03 - - 0.03 1.13 0.03
42 - 1.00 - - 0.40 - 0.40 0.88 0.46
43 20.00 - - 0.20 - - 0.20 0.88 0.23
44 5.00 - - 0.05 - - 0.05 0.88 0.06
45 - - - - - - - 1.13 -
46 - - - - - - - 0.38 -
47 4.00 3.00 0.04 1.20 - 1.24 0.38 3.31
48 - - - - - - - 1.13 -
Average 13.23 2.14 12.50 0.13 0.86 2.50 0.47 0.83 0.88
Várzea
1 3.00 1.00 1.00 0.03 0.40 0.20 0.63 2.00 0.32
2 - 4.00 - - 1.60 - 1.60 2.00 0.80
3 - 10.00 - - 4.00 - 4.00 2.00 2.00
4 - 10.00 - - 4.00 - 4.00 2.00 2.00
5 3.00 5.00 2.00 0.03 2.00 0.40 2.43 2.00 1.22
6 12.00 10.00 - 0.12 4.00 - 4.12 2.00 2.06
7 - 10.00 - - 4.00 - 4.00 2.00 2.00
8 - - - - - - - 2.00 -
9 10.00 - - 0.10 - - 0.10 2.00 0.05
10 - 6.00 - - 2.40 - 2.40 2.00 1.20
11 10.00 5.00 - 0.10 2.00 - 2.10 2.00 1.05
12 - - - - - - - 2.00 -
Average 7.60 6.78 1.50 0.08 2.71 0.30 2.54 2.00 1.27
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APPENDIX 06 
Appendix 06: Manioc Cultivation and Manioc Flour Production 
Manioc Cultivation 
 
Households distinguish two types of manioc, namely sweet and bitter. The two types 
represent different species of manioc (Manhiot spp.) and the respondents are able to 
distinguish between them by sight. Macaxeira (sweet) is not subdivided into different 
varieties but mandioca brava (biter) has several varieties distinguished by residents. 
Macaxeira is considered to produce a better quality farinha (manioc flour) that is used in a 
number of ways. Despite the advantage, more mandioca brava is planted because it yields 
other uses apart from manioc flour, neither of which is made from macaxeira. In addition, the 
respondents stated macaxeira can not be left in the soil as long as mandioca brava because it 
becomes sour like a lemon.  
 
The studied households cultivate out-farm two plots of manioc per year in average, one about 
0.16 ha and the other 0.25 ha in size in Terra Firme and 0.13 and the other 0.18 ha in Várzea. 
This is a strategy to prevent losing the plots and a way to anticipate the harvest. Manioc 
grown effectively on poorer soils where it could be harvested after nine months to a year after 
planting when its starch content had peaked substantially secured and adequate reserve of 
calories. Manioc is grown and harvested for two years, after this time, soil deterioration and 
weed invasion force a change in management to a concentration on agroforestry crops or an 
end to active management. The activities to prepare the area to be cultivated depend on the 
area to be cultivated. 
 
Average of man-days6 spent to manioc cultivation  
Activities Man-days (1 ha) 
1. Slashing 28.18 
2. Felling 13.62 
3. First cleaning 0.30 
4. Second cleaning 2.42 
5. Planting 29.10 
6. Weeding 38.48 
7. Harvesting 51.5 
Total 163.60 
Source: Own Investigation, 2000 
                                                 
6 Man-day = the amount of work a person, who may be a woman, will finish in a working day (about 8-10 
hours). http://c2.com/cgi/wiki?manday  
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The different activities can be explained as follows:  
1: Made with a long knife, cutting the small weed near the ground and the bushes putting all 
the material on the ground to be burned.  
2: Made usually with an axe, cutting the thick branches and lopping them to be burned.  
3: After one week that the felling is done, the burning can be done. Usually it is done between 
12:00 p.m. to 2:00 p.m. because these are the hot hours and the vegetation needs to be 
completely dry.  
4: With long knife and axe the second cleaning is made. It consists of searching for the 
material that was not burned and burning again.  
5: The manioc is propagated exclusively by vegetative means from stem-cuttings. It is planted 
at the beginning of the rainy season, but where rain is well distributed it can be planted any 
time of the year. It is made by opening holes on the ground with a hoe usually with a space 
between 60-80 cm, putting 1 or 2 short sticks of manioc for growing. Distance between plants 
depends on the varieties chosen and the fertility of the soil. After 1-2 weeks plants which did 
not grow should be replaced.  
6: Taking off the weeds with hands or with a long knife to cut the hard weeds. Usually it is 
done three times during the cultivation period, depending on the necessity.  
7: Manioc is harvested in 9-12 months after planting and during the whole year, depending on 
the necessities of each household and the number of manioc cultivation plots that the 
household has. Skilled labour is not necessary and most of the harvesting is manual. Manioc 
reaches its maximum production on completing the second vegetative cycle, when it is 18-24 
months old, its production nearly doubling. After harvesting, the stems are stored in a dry 
place until the next planting.  
 
Manioc Flour Preparation 
 
The manioc flour production in the studied community is a household affair. Each household 
member, including young children, has a specific task to perform. Manioc flour is the most 
common use form of manioc. The flour is mixed with virtually every part of the meal, fish, 
meat, vegetables, dessert, and fruits. The average manioc flour is somewhat coarse and 
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crunchy, but the better quality is very fine and soft. The manioc flour is made throughout the 
year and is not generally prepared intensively during one particular season. 
 
The entire process of making farinha takes place in the casa da farinha (manioc flour house) 
located on-farm next to the living house at the Terra Firme community. In Várzea 
communities the manioc flour house is located in the dry land area, distancing around 1 to 2 
km from the community compound. It is a thatch covered, open-sided affair in which is found 
the tools and oven. To prepare the manioc flour the tubers had to be in the water for at least 2 
days to after that be peeled and grated and the pulp put into long, supple cylinders, called 
tipitis, made of woven plant fibbers. Table below presents the main steps to produce manioc 
flour.  
 
Steps and duration of activities to manioc flour processing 
Activities Average duration (hours) 
Soaking  48 
Transport to the manioc house 0.5 
Peeling 0.6 
Grating  1 
Removing the liquid 1 
Sifting  0.8 
Toasting  1.5 
Cooling down 0.6 
Sacking  0.5 
Total 54.5 
Source: Field Study, 2000 
 
Each tuber was then hung with a heavy weight at the bottom, which compressed the pulp and 
expressed the poisonous liquid. The pulp is then removed, washed and roasted, rendering it 
safe to eat, finally separating the starch from the inner tuber. The product was coarse meal of 
flour known as farinha de mandioca (manioc flour). Additional processes consist of re-
washing and drying the starch, and converting it into tapioca.  
 
In observing the households processing tuber in flour, the daily production was approximately 
35 kilograms of flour per household. Because of each household size and the ages of its 
members varied, the productiveness varies as well in terms of man-days needed to convert 
tubers into flour. Using this figure, it is possible to make projections concerning labour costs 
in manioc flour production. 
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The average yield of manioc tubers in the area range from 90 kg to 8 tons per year. This 
figure is low compared to reports of 15 to 20 tons per hectare averages, and yields as high as 
40 tons per hectare in some regions in Amazon (ALBUQUERQUE 1970, p. 14, p. 23; SMITH 
1976, p. 124, p. 156). The low yields of the studied farmers are the consequence of poor soils 
(low base saturation, low pH), high soil moisture content and the tendency of households to 
harvest the tubers before 12 months of growth.  
Terra Firme Production 
Production =    810 kg/year (13 sacks) 
Days to produce =  2 days produce 1 sack of 60 kg 
Manioc benefit =   2 days x 13 sacks = 27 days 
Total Man-day (1 ha) =  164 + 27 = 191 days 
Income =   13 x US$ 19.08* = US$ 248/191 = US$ 1.29/day 
* Price of 60 kg (one sack) of manioc flour  
Várzea Production 
Production =    1,478 kg/year (25 sacks) 
Days to produce =  2 days produce 1 sack of 60 kg 
Manioc benefit =   2 days x 25 sacks = 50 days 
Total Man-day (1 ha) =  164 + 50 = 214 days 
Income =   25 x US$ 19.08* = US$ 477/214 = US$ 2.23/day 
* Price of 60 kg (one sack) of manioc flour  
 
The Várzea communities present the highest production average, even though the Várzea 
communities have not enough area to cultivate manioc, but through the food scarcity during 
the flooded period they are obligated to produce and store more food products than the Terra 
Firme community. 
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APPENDIX 07 
 
Appendix 07: Timber products dimensions 
 
Log  
 
1 log has in average 0.48 m³  
 
 
 
 
 
DBH = Diameter at Breast Height (0.45 m) 
L = Length (3 m) 
 
Broomstick 
 
1 Broomstick has in average 0.00126m³  
 
 
 
 
L = Length (1.4 m) 
H = Height (0.03 m) 
T = Thickness (0.03 m) 
 
Plank 
1 plank has in average 0.015 m³  
 
 
 
L = Length (3m) 
H = Height (0.20 m) 
T = Thickness (0.25 m) 
 
H 
L 
T 
H 
L 
T 
L DBH 
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The small mills studied are able to produce boards at low costs. This is, in part, due to the 
mills processing wood from nearby Várzea forest. Hence, the costs to establish these mills are 
also small and log extraction and transport costs are also low. The total cost for a fully 
operational mill is around US$ 1,923 (Eliaquim Prata, sawmill owner, Monte Tabour 
community, personal communication). The motor from a household boat is also used to power 
the saw and the mill house is constructed with poles, lashings, and palm leaves from the 
surrounding forest. Combining data on the value of sawmill wood and the costs involved to 
produce this wood permits a general understanding of the economic status of sawmills in this 
region. 
 
To produce 1 m³ of sawn wood the households need around 3 m³ of roundwood. The average 
sale price of roundwood is US$ 4.52 m³ and between US$ 21 and US$ 36 per m³ are the 
average prices for sawn wood (for broomsticks and planks), respectively. This low price is the 
result of the lower quality wood coming from small mills, low prices for standing timber, and 
reduced labour costs. Information regarding timber extraction costs per year are available 
below. 
 
Annual costs for timber extraction 
Items Paying the workers 
(U$/year) 
Exchanging favours 
(US$/year) 
Diesel (5.50 litres per day) 660 660 
Tools 209 209 
Food U$ 1.65 (4 workers) 792 792 
Daily payment U$ 3.85 (4 workers) * 1,848 - 
Total 3,509 1,661 
* Number of days worked = 120 days 
US$ 1 = R$ 1.82 (average year 2000) 
Source: Field Investigation, 2000  
 
The annual extraction costs for a household sawmill is approximately US$ 3,509 if the 
household logger has to pay the workers daily wages and US$ 1,661 in case of exchange 
favours. The analysis reveals that capital availability greatly influences the behaviour of the 
timber sector in the studied communities. The small mills in the Várzea are established by 
people with very limited amounts of capital. These mills are successful because of the low 
costs of extraction and transport in this aquatic setting but their returns are modest compared 
with the amount of money necessary to graduate to a more sophisticated enterprise.  
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APPENDIX 08 
Appendix 08: Production lines from the main products 
a) Manioc cultivation production line in the Terra Firme and Várzea communities 
Source: Field Research, 2000 
 
The main actors involved in the manioc system are presented below. 
Source: Field Research, 2000 
Return as cash and/or goods
HOUSEHOLD
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(HOUSEHOLD)
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b) Açaí Fruit production line in the Terra Firme and Várzea communities 
 
Source: Field Research, 2000 
 
 
The main actors involved in the açaí fruit chain is presented below. 
Source: Field Research, 2000 
 
HOUSEHOLD
Climbing
Searching for the
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c) Palm heart production line in the Várzea communities 
 
Source: Field Research, 2000 
 
 
 
The main actors involved in the palm heart system are introduced below. 
    Source: Field Research, 2000 
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Analysis of the forest dwelling household system in Terra Firme and Várzea communities, Pará State, 
Brazil, following the Farming Systems Approach 
 
 
175
 
d) Charcoal production line in the Terra Firme community 
Source: Field Research, 2000 
 
 
The main actors involved in the charcoal production chain are: 
Source: Field Research, 2000 
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e) Timber production line in the Várzea communities 
 
 Source: Field Research, 2000 
 
 
 
The main actors in the timber production system are mentioned below. 
 
 
 
 
 
Source: Field Research, 2000 
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APPENDIX 09 
 
Appendix 09: Forest dweller household main products 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above: Açaí fruit collection and separation in the Terra Firme community 
Below: Açaí fruit commercialisation at the local market (Belém City), Terra Firme region 
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Above: Port for loading and unloading of palm heart at household compound in the Várzea  
communities 
Below: Processing area for palm heart at house compound in the Várzea communities 
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Above: Manioc flour preparation at the Terra Firme community 
Below: Manioc flour commercialisation at local market (Belém City), Terra Firme region 
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Above: Manioc leaves separation at the Terra Firme community 
Below: Basket making at the Terra Firme community 
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Above: Kiln for producing charcoal in the Terra Firme community 
Below: Storage place of charcoal in the Terra Firme community 
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Above: Log transportation in the Várzea region 
Below: Household sawmill in the Várzea communities 
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Above: Broomstick storage in the Várzea communities 
Below: Plank storage at the sawmill port in the Várzea communities 
All photographs taken by the author during field research. 
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APPENDIX 10 
Appendix 10: Annual forest dwellers costs calculations (US$) 
Terra Firme Gas Butane Kerosene Batery Charcoal Diesel Tools Animal feed Transportation Food costs Total costs (with food) Total Costs(without food)
1 - 47.47 - - - 14.29 - 1574.51 648.00 2284.26 1636.26
2 - - - - - - 65.93 - 648.00 713.93 65.93
3 - 39.56 - - - - 65.93 870.33 648.00 1623.82 975.82
4 - - - - - - 13.85 - 648.00 661.85 13.85
5 36.92 19.78 - - - - - - 648.00 667.78 19.78
6 39.56 - - - - - 46.15 -39.56 648.00 654.59 6.59
7 36.92 19.78 - - - - - 1046.37 648.00 1714.15 1066.15
8 37.25 98.90 - - - 3.30 65.93 474.73 648.00 1290.86 642.86
9 18.96 39.56 - - - 11.54 39.56 - 648.00 738.66 90.66
10 - 39.56 - - - 14.29 - - 648.00 701.85 53.85
11 33.79 20.44 - - - - 31.65 348.13 648.00 1048.22 400.22
12 9.33 19.78 - - - - 79.12 - 648.00 746.90 98.90
13 37.91 39.56 - - - 3.57 - - 648.00 691.13 43.13
14 18.63 19.78 - - - - 26.37 - 648.00 694.15 46.15
15 - 49.45 - - - - 98.90 1170.99 648.00 1967.34 1319.34
16 12.43 19.78 - - - 3.02 - 332.31 648.00 1003.11 355.11
17 18.63 19.78 - - - - - - 648.00 667.78 19.78
18 18.13 29.67 - - - - 10.55 470.77 648.00 1158.99 510.99
19 18.46 22.42 - - - 10.99 - 1206.59 648.00 1888.00 1240.00
20 36.92 39.56 65.93 - - - 65.93 672.53 648.00 1491.96 843.96
21 18.63 39.56 - - - 2.20 26.37 1044.40 648.00 1760.53 1112.53
22 - 39.56 - - - - - 2175.82 648.00 2863.38 2215.38
23 - 39.56 - - - 10.99 - - 648.00 698.55 50.55
24 37.91 - - - - - 98.90 - 648.00 746.90 98.90
25 18.96 39.56 - - - - 105.49 - 648.00 793.05 145.05
26 - 47.47 - - - - 184.62 1507.25 648.00 2387.34 1739.34
27 - 39.56 - - - - - - 648.00 687.56 39.56
28 - 39.56 - - - - 79.12 892.09 648.00 1658.77 1010.77
29 37.25 98.90 - - - 9.34 98.90 1104.73 648.00 1959.87 1311.87
30 18.63 39.56 - 52.75 - 5.49 - - 648.00 745.80 97.80
31 - 32.97 - - - 14.84 52.75 - 648.00 748.55 100.55
32 12.43 49.45 - - - - 197.80 - 648.00 895.25 247.25
33 18.63 39.56 65.93 - - - - - 648.00 753.49 105.49
34 37.25 39.56 - - - - 105.49 1853.41 648.00 2646.46 1998.46
35 18.63 39.56 - - - 11.54 131.87 - 648.00 830.97 182.97
36 18.63 29.67 - - - 3.30 197.80 - 648.00 878.77 230.77
37 37.25 49.45 - - - - 131.87 - 648.00 829.32 181.32
38 - 79.12 - - - 9.34 32.97 - 648.00 769.43 121.43
39 37.25 19.78 - - - 8.24 79.12 - 648.00 755.14 107.14
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Cont… 
 
 
Terra Firme Gas Butane Kerosene Batery Charcoal Diesel Tools Animal feed Transpransportation Food costs Total costs (with food) Total Costs(without food)
40 - 19.78 - - - - 79.12 - 648.00 746.90 98.90
41 - 34.29 79.12 - - 14.84 19.78 - 648.00 796.02 148.02
42 37.25 19.78 - - - - 98.90 632.97 648.00 1399.65 751.65
43 37.25 29.67 - - - 8.24 19.78 - 648.00 705.69 57.69
44 - 134.51 - - - 8.24 - - 648.00 790.75 142.75
45 18.63 29.67 - - - 9.89 - - 648.00 687.56 39.56
46 12.43 29.67 - - - - 65.93 - 648.00 743.60 95.60
47 18.63 39.56 - - - 9.34 - - 648.00 696.90 48.90
48 - - - - - - - - 648.00 648.00 -
Average 26.11 40.10 70.33 52.75 - 8.90 77.95 963.24 648.00 1104.87 466.59
Várzea Gas Butane Kerosene Batery Charcoal Diesel Tools Animal feed Transpransportation Food costs Total costs (with food) Total Costs(without food)
1 - - - - 1186.81 - 131.87 - 648.00 1966.68 1318.68
2 47.80 - - - - 10.99 - - 648.00 658.99 10.99
3 15.96 - - - - 12.64 - - 648.00 660.64 12.64
4 95.60 - - - - 10.99 - - 648.00 658.99 10.99
5 23.90 - - - - - - - 648.00 648.00 -
6 49.12 - - - 474.73 274.73 65.93 - 648.00 1463.38 815.38
7 23.90 49.45 - - - - - - 648.00 697.45 -
8 24.73 - - - - 14.84 421.98 - 648.00 1084.81 436.81
9 47.80 - - - - - - - 648.00 648.00 -
10 49.45 - - - - - - - 648.00 648.00 -
11 59.34 - - - - 208.79 - - 648.00 856.79 208.79
12 57.69 - - - 1846.15 2.75 - - 648.00 2496.90 1848.90
Average 41.27 49.45 - - 1169.23 76.53 206.59 - 648.00 1040.72 582.90
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